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Introduction. 

It  is  my  purpose  in  the  fDllowing  paper  to  present  the  results 
ofRn  experimental  study  of  the  simple  processes  of  addition, 
subuactiou.  muliiplicatioii  and  divisiou.  These  processes  have 
been  studied  as  they  take  place  in  the  minds  of  that  large  class 
of  people  whose  dealings  with  numbers  in  the  ordinary  affairs 
of  life  do  not  involve  a  high  degree  of  practice.  The  study  is 
therefore  an  inquiry-  into  the  psychology  of  the  processes  of 
adding,  subtracting,  multiplying  and  dividing  as  practically 
unchanged  products  of  primary  education. 

Id  the  experiments  that  follow  eight  fellow  students  in  the 
Department  of  Psychology  at  Clark  University  (Drs.  Fred 
Kuhlmann  and  Edmund  B.  Huey;  Messrs.  F.  A.  I,oml>ard,  L. 
M.  Ternian,  J.  R.  Jewell.  A.  A.  Cleveland.  W.  F.  Book,  T. 
Knma)  together  with  the  writer,  have  served  as  subjects.* 
All  are  college  Ki'aduales,  but  withdut  special  mathematical 
training.  Kn.  is  strongly  visual  and  auditory  in  mental  type, 
H.  is  itrongly  motor  but  visualizes  fairly.  L.  is  slightly  more 
auditory  than  visual  but  also  has  relatively  strong  visual  and 
motor  imagery;  he  is  strongly  impressed  with  the  exactness 
of  the  numerical  processes.  T  and  B.  are  predominantly  motor 
with  auditory  imagery  prominent,  visual  less  so.  J.  is  strongly 
motor;  auditory  imagery  very  prominent,  visual  exceedingly 
weak;  has  had  experience  in  book-keeping.  C.  is  predomi- 
nantly visual;  mijtor  and  atiditory  imagery  also  prominent;  has 
had  experience  as  a  primary  school  teacher  and  some  as  a 
book-kteper.  Bk,  is  strongly  motor;  auditory  and  visual  im- 
agery less  pronounced;  recalls  "looking  up  answers  in  the  back 
ofthebuok."  In  later  experience  this  lock  of  independence 
has  developed  the  habit  of  proving  results.  K.  is  strongly- 
motor  and  auditory,  but  visualizes  fairly;  earlier  number 
training  was  received  in  the  primary  schools  of  Japan. 

•The  writer  wishes  to  express  his  obi igntion  to  these  gentlemen,  to 
the  Uin%-ersity  and  its  Fsculty  in  general,  and  to  Professor  E.  C.  San- 
iotd  in  particular,  under  whose  direct  supervision  the  study  was  made. 
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Great  care  was  taken  to  avoid  both  fatigue  and  effort,  con- 
scious or  unconscious,  to  increase  the  efficiency  by  the  practice 
involved  iu  the  experiments.  The  time  was  always  talcea 
cbronographically  to  o  i  sec,  though  only  a  subsidiary  use  of 
the  results  will  be  made  in  this  paper. 

I.    ADDITION. 

There  were  two  series  of  experiments  in  adding:  one  in 
which  the  subjects  proceeded  by  single  digits;  and  the  other 
in  which  combinations  of  digits  were  possible. 

Single- Digit  Adding. 

A  pack  of  about  twenty  cards,  a  single  digit  written  upon 
each,  with  a  cover  card,  was  held  by  the  subject  in  his  left 
hand.  At  a  signal  he  removed  the  cover  card  with  his  right 
hand  aud  saw  the  first  figure,  removed  the  card  carrying 
that,  saw  the  second  figure,  added  it;  aud  su  on  to  the  end 
of  the  series,  handling  ihe  cards  as  a  card  player  would  do 
io  running  through  the  pack  lo  see  that  all  were  there.'  The 
removal  of  the  cards  was  practically  automatic  from  the  first 
aud  much  more  rapid  than  the  adding.  The  figure  to  be 
added  always  appeared  with  the  readiness  to  add  and  without 
conscious  effort  on  the  part  of  the  subject. 

The  figures  were  added  silenily,  the  total  sum  being  an- 
nounced by  the  subject  as  a  signal  that  the  series  was  com- 
pleted. The  experimenter  then  recorded  the  introspections 
and  lime.  The  digits  1-9  inclusive,  twenty  of  each,  evenly  dis- 
tributed in  ten  packs,  differently  arranged  at  each  sitting,  were 
added  five  times  over  in  five  different  sittings  by  each  subject. 
Kn.,  K-.  L.,  J-,  T.,  and  B.  served  as  subjects   in  this  series. 

Adding  digits  in  isolated  pairs  differs  greatly  from  adding 
digits  iu  series.  The  time  in  the  latter  case  is  by  no  means  as 
even  as  Arnett's  re.iults  would  seem  to  indicate.*  A  wide 
range  of  variaiion  is  usually  present.  The  average  times  per 
digit  added  were  as  follows:  Ko.  i  09  sec.;  K.  1.67;  L,  1.28; 
J,  1. 00;  T,  1.03;  B.  1  02.  Average  range  of  variation  per 
digit  added:"  Kn,  .37:  K.  .67:  L.  .36;  J.  -45:  T.  .59:  B,  .39. 

Imagery.  The  terms  in  which  the  adding  was  done  were 
in  all  the  subjects  larj^ely  motor,  or  motor-auditory  (linguistic). 
Visual  imagery,  though  present,  seemed  les-s  fundamental  to  the 


'  Tbe  cards  were  highly  >{Iazed  playing  cards,  left  blank  upon  the 
£ace,  and  proved  extreiuely  easy  of  maoipulatinn. 

>  Aruett:  CounliuK  and  AiIJihk      rimer.  Jour.  Piy.,X\l,  1905.  ,^35. 

'Gacb  of  the  ten  pucks  wax  a'Mcd  ihrouffh  fik^e  times.  The  diller- 
ence  between  the  longest  and  shortest  time  of  adtliog  through  each 
pack  WAS  tak^a  anil  the  sum  of  these  differenceB  for  the  tea  packs 
divided  by  i8o  (namber  of  digits). 
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process.  Thus.  Kn.  whispers  visiblv,  though  not  audibly,  as  a 
rule.  K.  has  a  strong  movement  of  the  lips  accompanied  by  an 
almost  constant  strained  undertone.  The  Ioniser  he  is  in  reacb' 
ing  a  result,  the  more  intense  this  vocal  accompanimeut  becomes. 
He  cuuiitantly  bears  himself  in  his  imagination  pronouncing 
the  sums.  In  J's  adding  lip  movement  is  slight.  He  is  con- 
scious of  holding  his  breath  and  of  its  expulsion  at  times  as  a 
prolonged  "n'sound."  L's  adding  is  strongly  motor  accom- 
panied by  auditory  imagery.  Sometimes  he  uses  the  full  tab- 
ular form,  as  "8  and  6  are  14."  etc.  Having  to  clear  bis 
throat,  or  cough  slightly,  arrests  the  adding. 

In  all  cases  difilculiy  in  addiug  greatly  increased  the  tend- 
ency to  motor  expression,  which  sometimes  became  explosive. 
Two  of  the  subjects,  when  the  results  did  not  speedily  appear, 
found  themselves  repeating  the  verbal  formula  over  and  over, 
as  *'54  and  9  are,"  until  the  result  suddenly  appeared.  Any 
slowing  of  the  process  tends  with  four  subjects  to  introduce 
the  mental  enunciation  of  the  addition  tables.  lu  the  other 
two,  it  causes  a  more  strongly  accented  and  more  conscious 
saying  of  the  results. 

The  partial  sums  were  always  given  motor  expression  by 
all  the  subjects,  though  it  did  not  often  amount  to  audible 
speech.  This  was  by  no  means  a  matter  of  mere  habit  or 
accident,  but  a  6xed  and  definite  part  of  the  process,  serving 
the  useful  and  necessary  purpose  of  subconsciously  objectifying 
and  holding  fast  the  sum  attained  while  attention  was  given  to 
the  next  digit  to  be  added.  In  the  partial  sum  thus  incipicntly 
pronounced,  the  stress  was  on  the  digit  rather  than  the  ten: 
(to  indicate  accent  by  heavy  faced  type)  46.  54,  63.  etc. 

The  Adding  Consciousness.  In  order  to  understand  better 
what  follows,  it  may  be  well  at  this  |)oint  to  forecast  a  general 
conclusion  con6rmed  by  the  study  as  a  whole.  The  adding 
process  is  initiated  by  the  assumption  of  what  may  be  termed 
an  "addition  set"  or  attitude  of  mind  corresponding  to  the  in- 
tention to  add.  The  "addition  set"  is  not,  itself,  in  conscious- 
ness to  any  observable  degree  while  the  adding  is  in  progress. 
Its  oIHcc  is  to  direct  the  association  processes  and  hold  them 
within  the  addition  field. 

Simple  addition  may  be  considered  as  a  process  of  four 
stages:  (i)  A  distinct  consciousness  of  a  number  to  which 
another  is  to  be  added;  (2)  the  recognition  of  this  other  num- 
^r;  (3)  the  associative  process  leading  to  the  sum  of  the 
two;  (4)  the  distinct  consciousness  of  that  sum.  In  a  con* 
tinuous  series  (4)  is  obviously  the  same  as  (i)  in  the  next 
step.  The  recognition  of  (he  result,  initiating  the  innervation 
for  its  motorization;  '  and    the  recognition  of  the   digit  to  be 

I  The  writer  OBes  this  and  other  similar  terms  as  abbreviatiooB  for 
"more  or  less  complete  expreasioo  by  incipteut  movemeuts  of  speech." 
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added,  as  a  mle  not  motorized,  are  the  focal  points  of  attention 
in  the  adding  process.  The  associative  staRc  is  subconscious 
and  seems  to  involve  the  following;  (t)  Motorization  of  the 
results  (always  present).  In  cases  of  difficulty  or  retardation 
of  the  process  this  motorization  tends  strongly  to  revert  to  the 
fill!  verbal  form  of  the  addition  tables,  (2)  Beside  the  motor 
accompaniment,  and  like  it  subconscious,  is  a  continuous  un- 
dertone of  feeling  upon  which  is  based  in  large  measure  the 
adder's  conviction  that  his  work  is  correct  or  incorrect. 

Except  in  temporary  uncertainty,  or  distraction,  the  atten- 
tion is  directed  forward,  the  associative  process  being  left 
more  or  less  to  itself.  It  is  clear  that  any  imperfection  in  cither 
phase  of  the  attention,  or  in  the  subconscious  stage  of  associa- 
tion, may  result  in  error.  Of  the  three  phases,  the  must  vul- 
nerable is  the  stage  of  association. 

I  Special  Tendencies  to  Error.  The  nnml>ers  themselves  in 
their  incidental  relations  to  each  other,  order  of  sequence,  etc., 
became  a  frequent  source  of  errors.  These  occur  (r)  where  the 
numbers  themselves  rise  into  clear  consciousness;  (2)  where 
they  arc  less  or  entirely  unconscious  but  produce  the  same 
effects.  The  following  cases  from  the  protocol  will  illustrate 
the  tendency  in  question;  63 -{-7  ^70;  the  thought  that  7 
makes  70  was  confusing.  26-J-7;  because  7  and  6=  13.  the 
thought  of  the  i  in  13  made  the  subject  say  31.   47  -1-  7:  4  got 

I  into  subject's  mind  and  he  wanted  to  say  11.      16 -f-  6  =  22  -|- 
4=26:  confu.sed,  because  "it  seemed   as  if  there  were  too 
many  6's."    794-2  =  87:  5  + 5  +  4=  19.  «tc. 
The  following  general  conditiuus  of  false  association  appeared: 

I  I.  Numbers  and  results  so  arranged  as  to  suggest  the  mul- 
tiplication series  (number  repealed),  particularly  when  the  re- 
sults, for  some  time  follow  the  uiuUipIe  series,  and  then  fall  just 
over  or  under  it. 

2.  Numbers  and  results  suggesting  the  counting  series,  as  I's 
in  succession;  or,  when  the  digit  of  the  successive  results  and 
the  digits  to  be  added  fall  in  the  ascending  order  of  the  count, 
as  21  -{-  2  =:  23  -|-  4,  etc. 

3.  Dissimilarity  in  size  lietween  the  digits  added  and  the 
resulting  digit,  as  57-1-4^  6r. 

4.  Similarity  between  the  digit  of  the  preceding  result  and 
the  digit  to  be  added,  as  82 -f- 2. 

5.  Or,  in  general,  when  any  preceding  digit  remains  in  or 
near  the  focus  of  consciousness  (as  often  happens  when  there  is 
uncertainty  regarding  the  accuracy  of  a  result,  or,  in  case  the 
attention  has  been  called  in  a  particular  manner  to  a  particular 
^■git)i  s"<^b  &  digit  is  likely  to  displace  or  change  the  digit  of 
the  result  which  is,  or  should  be,  in  the  focus  of  consciousness 
at  that  instant. 
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6.  A  tendency  in  the  adding  process  to  run  ahead  of  the 
motorization  leads  to  a  frequent  form  of  error.  The  attention 
moves  on  to  the  digit  to  be  added  before  the  motorization  ot  the 
previous  sum  has  taken  place*  with  the  result  that  the  per- 
ceived digit  is  substituted  for  the  digit  of  the  sum.  J 

General  Tevdmcies  to  Error.  Numerous  cases  of  errors  due  to  f 
other  causes  thtin  those  just  mentioned  were  in  evidence.  One 
subject  is  be?et  by  the  iboughl,  for  example,  that  he  has  made 
a  mistake  two  or  three  figures  back;  or  there  may  be  a  son  of 
running  comment  of  questions  as  to  the  why  of  this  or  that,  or 
of  criticism  or  conjecture  as  to  the  sum  total  in  the  series  be- 
ing added,  etc.;  or  the  side  current  of  thought  may  have  refer- 
ence to  things  entirely  remote  from  the  matter  in  hand. 

Aside  from  these  cases  of  distraction  there  were  also  occa- 
sional instants  when  the  mind  se<-nicd  a  blank.  So  far  as  tbe 
condition  can  be  judged  from  introspections,  the  mind  does  not 
wander,  but  associations  fail  and  there  is  complete  oblivion  of 
any  sort  of  imagery.  The  phenomenon  appears  to  be  closely 
related,  if  rot  identical,  with  what  Mosso  terms  "dispersed  at- 
tention."* The  adding  simply  stops  and  there  is  entire  ina- 
bility to  proceed,  It  is  taken  up  again  without  apparent  dif- 
ficulty in  the  same  place,  though  the  adding  usually  goes 
harder  and  more  slowly  after  one  of  these  breaks.  As  a  frequent 
secondary  effect  the  subject  feels  that  he  has  lost  considerable 
time  in  the  pause,  and  is  likely  to  make  an  effort  to  increase 
his  speed  for  the  remaining  part  of  the  series,  which  in  turn 
may  resn)t  in  distraction, 

Tke  Srrtse  of  Accuracy.  The  ultimate  criterion  of  accuracy 
appears  to  be  affective  recognition.  It  is  distinctly  a  feeling 
and  not  mere  intellectual  assent,  which  may  often  be  observed 
dissociated  from  the  feeling  of  accuracy.  In  such  a  case  it 
seems  to  the  subject  as  if  he  knew  the  result  to  be  right,  but 
the  feeling  of  accuracy,  or  assurance,  is  lacking.  Throughout 
the  adding  of  each  series,  the  feeling  tone  of  certainty,  or 
much  oftener  of  doubt,  is  a  constant  accompaniment. 

In  a  previous  section  we  have  distiuguibhed,  as  a  necessary 
focal  point  in  the  adding  step,  the  reoignitioa  of  the  digit 
to  be  added,  following  the  recognition  and  innervation  of  tbe 
previous  sum  and  at  the  same  instant  that  the  subconscious 
motorization  of  the  latter  is  taking  place.  It  is  in  this  sub- 
conscious motor  process  that  the  feeling  of  assurance  is  lodged. 
Ji  is  iiself  normally  subconscious,  but  in  case  of  saying  a  wrong 
result,  the  feehng  of  error  often  rises  into  tbe  focus  of  atten- 


^Fatigae,  p.  181.  Dr.  KublmsDi]  and  1  myself  cote<1  tbe  same pbe* 
oomecon  iu  a  far  more  marked  decree  iu  addinK  figures  continuously 
at  maximuni  rate  of  speed  in  ezperimenting  on   practice  and  fatigue. 
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tion,  displacing  entirely  the  normal  recognition  of  the  digit  to 
be  added  while  the  error  is  consciously  corrected.  It  was 
the  general  experience  of  the  subjects  that  any  difficulty  in 
the  adding  or.  even  an  error  corrected,  is  almost  sure  to 
give  a  tone  of  uncertainty  to  the  remaining  part  of  the  series. 
The  feeling  of  the  possibility  of  error  often  causes  conscious 
reinstatement  of  parts  of  the  series  to  sec  if  the  right  result 
has  been  said. 

General  conditions  augmenting  the  sense  of  accuracy  are 
uniformity  of  time,  or  rhythm;  smoothness  in  the  series;  and 
easy  combinations.  Aside  from  repetition  of  the  process  with 
stronger,  or  with  completely  audible,  verbal  expression,  no 
standard  of  absolute  certainty  appeared. 

The  Sense  of  Time.  In  so  far  as  the  sense  of  accuracy  or 
assurance  in  adding  depends  on  motorization,  the  element  of 
time  becomes  an  essential  condition.  In  general,  the  subjects 
reported  thai,  if  the  adding  goes  too  fast  or  too  slow,  the  sense 
of  accuracy  decreases.  lu  the  former  case  the  motorizaiiou  of 
results  is  slurred  over;  the  time  is  not  sufficient.  In  the  lat- 
ter case,  while  there  is  ample  time  for  motorization  to  affect 
consciousuess  giving  rise  to  the  feeling  o(  assurance,  it  is 
counterbalanced  by  the  fact  that  the  attention  has  between  its 
normal  focal  points  more  time  to  wander.  Accidental  arrange- 
ments of  digits  and  results  become  more  suggestive  of  false 
association.  The  mean  seems  most  important  for  accuracy. 
Motorizing  of  results  in  exact  rhythmic  intervals,  assisted  by 
other  motor  accentuations  falling  at  the  same  time,  was  fouud 
helpful.  With  all  the  subjects  any  considerable  deviation  in 
uniformity  of  time  arising  from  difhcmlt  combinations  was 
always  disturbing.  The  subject  usually  feels  as  thongh  he 
must  "catch  up  with"  or  "make  up"  the  lost  time.  lu  case 
of  error  be  is  often  in  the  dilemma  of  feeling  that  he  ought 
not  to  go  ahead,  but  that  he  must  not  stop.  If  he  stops  to 
correct  his  error  he  is  distracted  and  Iiarassed  by  a  hyperses- 
thesic  sense  of  "losing  time;"  if  he  goes  on  he  feels  uncertain 
of  his  accuracj'. 

Relative  Ease  and  Difficulty  of  Combinations,  It  hardly  need 
be  said  that  any  of  the  digits  with  i  combines  with  the  greatest 
ease.  This  is  the  simplest  case  of  an  easy  combinatii>n.  If 
mauy  I's  are  scattered  throughout  a  series,  the  series  as  a 
whole  tends  to  become  lesy  conscious,  and  the  other  combina- 
tions easier  to  deal  with. 

Even  numtfers  appeared  easier  to  combine  than  odd  numbers, 
or  than  odd  and  even,  for  all  the  subjects.  An  intrinsic  rea- 
son for  this  can  be  seeu.  All  even-digit  combinations  and  re- 
sults are  closely  interrelated  by  common  factors  (always  by  2 
or  a  multiple  of  2)  and  this  common  factor  2  also  relates  all 
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such  combinations  aud  results  with  the  direct  count  by  2's.  In 
the  odd-digit  combinations  this  commoD  factorial  bond  is  not 
present.     An  exception  is  the  doubling  of  odd  digits,  as  5-f~3> 

7  -j-  7,  etc.  Here  the  process  falls  back  upon  the  multiple 
series  which  psychologically  is  counting.  The  same  may  be 
said  of  p-j-  3.  ill  which  the  common  factor  3  closely  relates  it 
to  the3-count. 

The  simplest  case  of  adding  is  the  count  by  I's.  where  the 
advance  is  made  by  a  fixed  unit  at  each  step.  The  next  simp- 
lest, and  exactly  analogous,  case  is  the  count  by  a's,  to  which 
the  combining  of  even  digits  is  closely  related.  The  greater 
ease  in  dealing  with  all  possible  combiuatious  of  the  four 
even  digits  (2,  4,  6,  and  8),  is  apparently  due  to  a  subcon- 
scious resolving  into,  or  resting  back  upon,  the  2-count.  which 
itself  is  similarly  related  to  the  count  by  I's.  In  adding  (and 
the  same  was  found  true  of  the  other  simple  arithmetical  proc- 
es.st:s>  the  reinforcement  of  association  for  any  given  step,  is 
roughly  proportional  to  the  number  of  other  parallel  or  under- 
lying processes  leading  to  the  same  result.  This  gives  a  closely 
knit  synthetic  system  easily  reducible  into  simple  common  ele- 
ments. There  is  a  feeling  of  greater  familiarity,  because  of  the 
greater  number  of  easily  accessible  links  of  association.  Such 
an  association  complex  is  tacking  with  the  odd  digits,  except 
as  noted  above. 

While  adding  odd  digits  to  each  other  is,  in  general,  harder 
than  combining  even  digits,  it  is  still  harder  to  add  even  and 
odd  digits.  A  series  of  even  digits  yielding  odd  results  (the 
series,  of  course,  beginning  with  an  odd  number)  generally 
proved  very  disturbing  to  all   the  subjects.     To  one  subject 

8  +  5  presented  a  standing  challeuge;  he  frequently  found 
himself  on  the  watch  for  it  with  a  determination  to  "know 
that  it  was  15  if  it  should  appear."  At  other  times  when  he 
came  upon  an  8+ 5  combination  he  felt  that,  having  had  so 
much  trouble  with  it,  it  was  nearly  useless  to  attempt  to  do 
much  with  it,  aud  so  counted  on  the  five  instead  of  adding  it. 
With  63  +  4,  after  struggling  a  while  with  it.  the  subject 
counted  on  the  four.  Great  difficulty  was  had  also  with  7  +  4 
and  9-J-4  in  remembering  which  was  1 1  and  which  13,  etc.  The 
only  exception  found  to  the  inherent  difficulty  of  this  class 
occurs  in  6  +  3  and  9  +  6  related  to  the  3-count. 

Retalion  cf  the  Size  of  the  Digit  Added  to  the  Difficulty  of 
Combining.  It  is  much  more  the  size  of  the  smaller  of  the 
two  digits  combined  than  the  mere  fact  of  large  digits  which 
determines  relative  ease  or  diiSculty.  The  shorter  the  step  in 
adding  any  two  digits  irrespective  of  the  size  of  one  of  the 
digits  the  easier  the  process.  It  was  the  common  method  ol 
the  subject  to  add  the  smaller  digit  to  the  larger.  Aroett 
reports  the  same. 
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Hbbinghaus's  Study  of  the  memory  of  nonsense  syllables  is 
so  ajiplicable  to  some  oftbese  simple  number  relations  tbat  his 
conclusions  are  of  interest  in  this  connection.*  He  concludes, 
ii]  substance,  that  in  the  process  of  impressing  any  series  of 
ideas  upon  the  mind  by  repetition,  bonds  of  association  are 
formed  between  all  the  individual  members  of  the  series. 
Ever>'  member  of  such  a  series  acquires  a  tendency  to  bring  the 
other  members  along  with  it  when  it  re-enters  consciousness. 
These  bonds  or  tendencies  are  of  different  degrees  of  strength. 
For  remote  members  of  the  series,  they  are  weaker  than  for 
neighboring  members.  The  associative  bonds  for  given  distan- 
ces backward  are  weaker  than  for  the  same  distance  forward. 
The  strength  of  all  bonds  increases  with  the  number  of  repeti- 
tions. But  the  stronger  bonds  between  neighboring  members 
are  much  more  quickly  strengthened  than  are  the  weaker 
bouds  between  more  distant  members.  Therefore  the  more  the 
number  of  repetitious  increases,  so  much  stronger  become  these 
bonds  absolutely  and  relatively  to  those  of  more  separated  mem- 
bers. On  the  babis  of  time  saved  in  releaniing  six  sixteen- 
sj-llable  series,  Ebbinghaus  estimates  the  strength  of  the  asso- 
ciative boud  between  contiguous  and  separated  members  of  a 
series  as  follows — the  percenls  are  relative  to  the  time  required 
to  learn  the  series  at  larst : 


I 


Time  Saved. 

33.3% 
10.8  ** 


I        10  ieari 

^^^^^^_  Between  contifiruous  memberB 

^^^^^^B  Skipping  one  syllable 

^^^^^V  two 

^  three     "  5.8  " 

^^P  seven  3.3 

^^^  With  perniuution  0.5  " 

"       Our  data  shows  a  similar  relation  for  the  number  series  in  the 
four  simple  processes  here  considered.     The  smaller  of   two 
^    digits  added  becomes  the  middle  term  or  connecting  link  be- 
B    Iweeo  the  larger  digit  and  the  sum.     In  terms  of  Ebbinghaus's 
^    experiment — the  strength  of  the  associative  bond  between  the 
larger  of  two  digits  and  the  result  is  inversely  as  the  size  of 
the  smaller  digit;  or  directly  proportional  to  the  diflference  be- 
tween  the   digits;   thus,  in  94-2^11,  the  associative  boud 
between  9  and  11  is  comparatively  strong,  but  between  2  and 

In,  as  2  4- 9^  II,  it  is  very  weak.  Applying  this  scale,  two 
distinct  tendencies  appear  for  which  the  introspections  afford 
ft  considerable  body  of  evidence  :  ( i )  The  easiest  combina- 
tions will  be  those  in  which  the  greatest  disproportion  be- 
tween the  digits  exi.sts  as  7-I-  2,  g-f-  2,  8  -f*  3-  I"  general,  com- 
binations will  be  harder  in  the  increasing  order  of  the  smaller 


lUeber  das  Gedachtnts,  Leipzig,  18S5.    Samtnarized  by  W.  H.  Burn- 
ham,  Amtr.Jaur.  Psy.,  Vol.  II,  pp.  587-606. 
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of  two  digits  giving  the  same  restilt;  easier  in  the  increasing 
order  of  the  larger  digit.  (2)  Continuing  up  the  range  of 
possible  coinbinations  with  constantly  decreasing  differences  to 
the  point  where  ihe  difference  between  the  two  digits  combined 
is  least,  as  4-}-  3,  5  -+-4,  8-j-7.  9H-8.  the  difl5cult3*  of  combin- 
ing should  be  greatest;  and  curiously  enough,  we  seem  to  find 
here  the  same  law  of  the  shortest  step  also  operative — adding 
by  subtracting  i  or  2  in  the  case  of  9's  and  8's  from  the  smaller 
of  two  digits,  and  saying  the  result  in  the  'teens,  especially 
common  in  9-combinatious.  With  other  odd  and  even  digit 
combinations  in  this  class  where  only  a  difference  of  1  exists, 
as  8-I-7,  64-5.  and  much  less  consciously  with  5H-4.  the 
addition  is  greatly  reinforced  and  frequently  comes  directly 
from  the  doubling  of  the  larger  and  subtracting  i.  Thus  S-\~ 
7  =  8-|-8  —  i^  16 —  I,  etc.  It  is  easy  to  add  6  and  5  because 
the  sum  is  just  i  short  of  the  familiar  doublet,  6  +  6^  12.  and 
also  I  greater  than  the  more  direct  5  -|-  5  =  10.  While  6  4-  5 
=:  u  is  comparatively  easy,  7 -{-4=  11.  as  reported  by  the 
subjects,  is  most  difficult.  To  formulate  a  somewhat  general 
rule: 

1.  The  ease  of  combining  is  directly  proportional  to  the 
difference  between  the  two  digits  combined. 

2.  Where  Ihe  difference  lietween  the  two  digits  is  very 
small,  particularly  where  there  is  only  a  difference  of  i  the 
cumbiuiug  is  made  comparatively  easy  by  subtracting  the  dif- 
ference between  Ibe  larger  digit  and  10  from  the  smaller  of  the 
two  digits  which  process  becomes  a  cue  for  saying,  in  case  it 
be  7 — I.  six-"tcen"  instead  of  six. 

3.  The  most  difficult  digits  to  combine,  where  no  common 
factor  is  present,  are  those  falling  between  the  two  extremes, 
where  the  diffefence  is  neither  very  large  relatively  nor  very 
small.  These  are:  7-I- 5.  7  +  4,  8-f  5,  8  +  3,  9-I- 5,  etc.  To 
this  list  of  most  difficult  must  be  added  "class  2"  in  all  cases 
where  the  adding  is  done  directly. 

The  '  Teens,  The  decimal  system  represents  a  series  of  17 
members,  in  which  the  strength  of  the  bonds  of  association 
steadily  decreases,  as  the  possibilities  of  distance  betweeu  the 
members  increases.  From  1  to  10  the  associative  bonds  aie 
sufficient  to  admit  of  all  combinations  with  comparative  ease 
and  certainty.  In  the  "teens"  associations  weaken.  Below 
10,  the  longest  step  in  combining  is  limited  to  4  members, 
(except  5  +  5  which  belongs  to  a  different  order,  the  5-count, 
and  is  not  much  harder  thani-f-i'  Transceudirigthe  i-io  range, 
the  largest  number  of  members  which  may  occur  betweeu  any 
two  is  8;  9-1-9  reinforced  by  the  multiple  series  is  of  the  nature  of 
a  count;  and  io-{-io  is  also  a  count.  10  -[-  9  or  io-|-  any  digit 
tends  rapidly  to  become  purely  a  cue  for  the  immediate  saying 
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or  writing  of  19,  etc.  No  conscious  adding  or  combining  is  nec- 
essarily present.  This  holds  for  all  20's,  40's,  50's,  etc  ,  plus 
any  digit.  All  results  derived,  in  a  way  analogous  to  results  in 
the  rauge  i-io,  as  I2-J-4,  13-I-5.  45  +  4.  etc..  approach  in 
degree  of  ease  the  simple  4-I-  2,  5-}-  3.  4-h5.  etc.  This  re- 
duction leaves  a  range  of  results  11  to  17  inclusive,  dt-rived 
by  combining  single  digits,  psychologically  differentiated  from 
the  lower  range  in  respect  to  the  character  of  the  associative 
bunds.  The  subcon.scious  recapitulation  of  the  i-io  range  and 
of  the  "'teens"  is  not  only  the  frame-work,  but  very  largely  the 
substance,  of  all  adding.  The  tens  are  transcended  as  a  sub- 
conscious count.  It  is  primarily  with  the  digit  relations  that 
the  adding  consciousness  has  to  do.  Whether  the  adder  is  in 
40's,  6o's,  or  go's,  the  consciousness  of  the  series  in  this  sense 
is  verj'  much  submerged.  A  subject  having  8 -|- 8^  16  +  g 
had  to  stop  and  think  to  himself  9  +  6  are  15:  having  47-f-6 
bad  to  stop  and  .say  almost  audibly  7-^6  are  13.  "All  adding 
seems  like  a  continuous  referring  to  the  numbers  under  20."  etc. 
Because  of  this  constant  subconscious  reference,  any  habitual 
difficulty  which  one  has  in  the  "teens"  is  bound  to  be  repeated 
in  all  adding  as  often  as  the  troublesome  combination  recurs. 
Thus,  if  one  has  a  strong  tendency  to  confuse  7 -{-4=  11  and 
7-t-6=:i3,  the  same  difficulty  is  experienced  with  all  24's,  34's, 
74's.  etc..  -f-7,  or  37's,  etc.,  4-  4, and  similarly  with  all  7's-i-6 
and  6's-|-7. 

Surfimaty. 

1.  The  adding  psychosis  may  be  divided  schematically  into 
steps,  each  corresponding  to  a  digit  added.  In  each  addilinn- 
siep  there  are  two  focal  points  of  attention  and  a  subconscious 
association  stage;  the  recognition  of  the  digit  to  be  added,  the 
subconscious  associative  elements  leading  to  the  new  sum,  the 
recognition  of  this  sum,  which  goes  over  into  a  pulse  of  inner- 
vation for  its  vocal  expression  (usually  incipient). 

The  recognition  of  the  digit  to  be  added  is  not  the  recognition 
of  7  or  9.  as  such,  but  the  recognition  of  the  digit  as  tied  to  its 
8ut»conscious  associates.  Chief  of  the  associates  just  preceding 
and  simultaneous  with  the  focal  flash  is  the  motorizing  of  the 
previous  result  which  at  the  instant  of  recognition  is  "still 
ringing."  as  the  subjects  often  expressed  it.  The  a.ssociates 
directly  following  comprise  all  that  is  gone  through  in  adding 
the  recognized  digit. 

2.  The  subconscious  frins^e .  i.  e.^  the  associative  stage,  may 
be  wide  or  narrow.  In  proportion  as  it  is  wide,  rhe  attention 
may  be  directed  to  many  other  matters,  arising  either  from 
central  distraction  or  accidental  conditions  of  the  process. 
These  were   found    to  be:     (a)  Wandering  of  the  attention; 
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iirdevaQt  thoughts  and  images,  (b)  Slight  fatigue  effects 
where  for  an  instant  consciousness  seems  to  be  a  blank  and  no 
imagery  of  any  kind  can  be  recalled. 

3.  Acddeniai  relations  0/  numbers  and  results  may  rise  into 
consciousness  as  direct  distractions,  or  produce  their  effect  un- 
consciously as  causes  of  error,     (pp.  5  f. ) 

4.  The  sense  of  accuracy,  or  assurance,  seems  to  be  closely 
dependent  on  the  subconscious  motorization  of  the  results.  It  is 
essentially  a  feeling  and  not  mere  intelleciual  assent 

5.  Any  feeling  of  uncertainty  occurring  in  any  part  of  the 
series  usually  imparts  an  uncertain  tone  to  the  remaining  part 
of  the  series. 

6.  Anticipation  of  results  and  combinations  of  digits  lend  to 
arise  in  proportion  as  any  particular  digit  or  arrangement  of 
digits  is  repeated. 

7.  Bbbingkaus*  s  laws  of  association  were  found  to  hold  in 
^ngle  digit  adding.  The  reason  for  this  appears  in  the  fact, 
that  adding,  as  Mach  aud  others  hold,  is  derived  from  the  count, 
much  evidence  for  which  has  been  found  in  this  study.  The 
child's  learning  to  count  is  analogous  to  Ebbinghaus's  learning 
of  nonsense  syllables.  Counting  is  purely  a  verbal  formula. 
the  one  law  being  that  the  members  always  follow  one  another 
in  the  same  order.  The  laws  of  association  found  by  Ebbing- 
haus  bold  much  more  for  the  count  than  for  nonsense  syllables, 
in  that,  different  from  Ebbinghaus's  standard  of  efficiency — 
being  able  to  go  through  the  series  once  or  twice  without 
error — the  child  goes  through  his  series  of  nonsense  syllables, 
the  one,  two,  three,  etc. ,  iinlil  it  Is  impossible  to  say  it  wrong, 
thus  fastening  upon  his  after  experience  in  adding  a  bondage 
to  these  laws,  of  which  the  introspective  data  gave  evidence 
at  every  turn. 

8.  The  decimal  system  represents  a  series  of  17  members  en- 
tailing a  maximum  range  of  S  members  over  which  the  asso- 
ciative bond  must  operate  in  combining  the  larger  digits. 

Combination  Adding. 

In  this  experiment  the  subject  added  50  single  columns  of 
30  digit.s  each.  He  announced  his  results,  which  were  recorded 
by  the  observer,  as  he  proceeded.  At  the  end  of  each  column 
the  observer  and  subject  together  went  over  the  adding,  noting 
combinations,  peculiarities,  errors,  etc.  The  subjects,  Kn.,  K., 
L. ,  and  J. ,  were  instructed  to  add  as  naturally  as  possible,  mak- 
ing no  attempt  to  combine  beyond  their  pre-established  habits. 
Kn.  combined  in  39%  of  the  additions;  K.  51  %;  L,  54?^:  J, 
73%.  The  time  gained  by  each  subject  per  digit  over  the  time 
per  digit  in  single-digit  adding  was  in  inverse  ratio  to  the 
per  cent,  of  combining. 
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Daring  this  experiment  (and  the  evidence  will  grow  as  we 
proceed  through  the  other  processes)  it  became  clear  that  the 
incipient  motoriziDg  of  results  as  the  adder  proceeds  is  a  relic 
of  the  earlier  motorizing  of  the  addition  tables,  standing;  in  the 
adding  consciousness  for  the  fully  expressed  verbal  form. 
Hence  the  assurance  attaching  to  it.  In  the  last  analysis  the 
adder  is  only  sure  that  his  result  is  right  when  it  reduces  to 
the  tabular  form  as  "6  and  7  are  13.**  A  further  reason  why 
practice  has  unconsciously  selected  the  more  or  less  incipient 
saying  of  results  as  a  permanent  part  of  the  proce^^s  has  already 
been  given  (p.  4).  Motorizing  the  result  obji^ctifics  and  holds 
it  subconsciously,  thus  freeing  the  focus  of  consciousuess  for  the 
recognition  of  the  next  digit  or  combination  to  be  added.  In 
single  digit  adding  the  imagery  of  the  recognized  digit  to  he 
added  was  visual  (directly  seen).  It  was  not  motorize<i  (except 
as  the  subject  reverted  to  the  verbalism  of  the  tables),  but 
combined  as  a  visual  element  directly  with  the  motorized  re- 
sult. In  combination  adding  a  similar  division  of  labor  be- 
tween imagery  is  present. 

ScHJe  of  the  Tens.  In  single-digit  adding  the  tens  are  tran- 
ended  as  a  subconscious  count,  (p.  11).  In  combination 
^tddiug  this  vagne  sense  of  progressing  by  lo's  furnishes  a 
stimulus,  but  also  tends  to  regulate  the  combining  habit. 
Thus  Kn.  proceeds  by  combinations  as  uear  10  as  possible. 
K.  breaks  the  digit,  or  combination  added,  into  two  parts, 
Liuch  that  one  of  the  parts  added  to  the  digit  of  the  pre- 
Poeding  result  will  give  exactly  the  next  higher  even  ten.  For 
one  trained  on  the  Japanese  abacus,  this  procedure  is  as  simple 
and  direct  as  tct  separate  3  beads  from  5.  It  is  entirely  visual 
and  apparently  immediate.  The  same  is  true  of  the  recombiiiiiig 
with  10.  The  Japanese  method  obviates  the  difficulties  of 
adding  in  the  "teens."  There  are  no  (7-|-4)'s,  (7-|-6)'sor 
(a-|-5)'s.  etc.,  to  surmount.  While  Js  con.scious  purpose  is  to 
combine  as  many  digits  as  pcj.ssible  at  each  step,  his  combina- 
tion must  not  transcend  the  next  higher  ten.  a  general  caution 
with  all  the  subjects. 

Prolonged  and  Suppressed  Motorisafion   of  the  Ten.     With 
Kn.,  K..  and  J.,  as  the  vague  sense  of  the  ten  of  the  new  result 
its  motorization  begins  and  continues  slowly  until  ter- 
''tninated  by  the  short  and  forceful  motorization  of  its  digit. 
The  duration  of  the  prolonged  motorization  of  the  ten  is  deter- 
.mined  by  the  time  required  for  making  the  combinaiion.     Bui 
plbe  sense  of  the  ten  alone  impresses  L.  as  incomplete;  hence 
its  prolonged  motorization  is  inhibited.     This  inhibition  gives 
rise  to  a  feeling  of  strain  or  tension  which  becomes  more  in- 
tense the  longer  the  new  result  is  delayed.     As  the  new  result 
is  motorized  the  sense  of  strain  is  relieved.     The  longer  the 
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inhibition  the  more  time  is  required  to  regain  the  feeling  of 
equilibrium;  because,  as  L.  expresses  it,  *'the  strain  is  greater," 
The  holding  back  of  the  saying  of  the  ten  of  the  new  result 
often  became  very  audible.  Strained  hissing  sounds  escape 
like  the  initial /^  tk.  s  and  /-sounds  of  40,  30.  60,  30,  etc.  Ap- 
parently it  is  this  pent  op  motor  expression  which  gives  rise 
to  the  vague  feeling  tone  of  strain  which  L.  subconsciously 
attributes  to  the  mental  operation  a.*;  a  whole.  In  his  adding 
each  combinatiun  is  followed  for  a  few  6gures  by  single-digit 
adding  until  the  fueling  of  mental  poise  is  again  reinstated, 
when  another  combination  is  attempted. 

A  graphic  record  of  the  time  relations  in  saying  the  re- 
sults was  obtained  by  the  use  of  a  Morse  key  and  revolving 
drum.  The  subject's  left  hand  rested  upon  the  key,  and  he 
easily  learned  to  press  it  automatically  (with  neither  attention 
nor  effort)  as  he  announced  the  successive  results  of  his 
adding.  Ko.,  K.,  and  J.'  pressed  the  key  so  far  as  could  be 
determined  simultaneously,  with  the  beginning  of  their  saying 
of  the  long  drawn  out  ten.  The  key  was  released  not  simul- 
taneously with  the  saving  of  the  digit  of  the  sum.  but  a  little 
later.  This  slight  pause  seems  like  a  brief  waiting  for  the 
sense  of  assurance  to  arise.  Then  followed  a  much  longer 
pause,  during  which  the  sense  of  the  new  ten  was  arising,  termi- 
nated in  turn  by  the  pressing  of  the  key  at  the  beginning  of  its 
slow  enunciation.  With  L.  (and  in  the  latter  part  of  the  ex> 
perinient  with  K.  also)  motorization  of  both  digit  and  ten  took 
place  as  a  sort  of  explosion,  accent  strongly  on  the  digit,  and 
the  drum  record  shows  but  a  .single  stroke.  This  distinction  of 
two  characteristic  ways  of  motorizing  results  holds  for  each 
of  the  four  processes  and  for  writing  the  results  in  subtraction, 
multiplication  and  division.  L's  case  would  also  seem  to  indi- 
cate (as  later  evidence  will  teud  to  confirm)  that  inhibiting 
motorization  necessitates  a  longer  pause  for  the  feeling  of  assur- 
ance to  arise. 

Kinds  of  Errors.  The  more  common  types  of  errors  were 
found  to  be: 

I.  Skipping  tens.  This  kind  of  error  seems  to  arise  from 
a  vague  sense  of  violation  of  uniform  progress  by  lo's.  If  the 
subject  passes  over  a  leu.  as  18  +  <<j4'6)i2  =  30,  he  is  liable 
to  feel  that  a  step  has  been  missed  and  in  some  part  of  the 
series  to  drop  back  into  a  lower  ten.  Or,  if  his  combination 
leaves  him  still  in  the  same  ten,  the  impression  may  arise  of 
being  a  teu  behind  and  result  in  substitution  of  a  higher  teu 
at  some  point  in  the  series. 

*  A  slight  modification  was  used  in  J'a  ca»e  to  accommodate  the 
registration  to  his  babit  of  using  a  pencil  for  keeping  bis  jjIbcc  in  the 
series. 
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2.  When  a  digit  is  combined  or  added  out  of  its  natural 
order,  the  skipped  digit  is  liable  to  be  forgotten  and  not  added; 
or,  because  of  the  ease  with  which  the  skipped  digit  is  later 
combined  with  an  even  ten,  it  may  be  ad«!td  almost  uiicon- 
scionsly,  but  the  feeling  of  its  not  haviug  been  added  may  persist 
so  strongly  thai  it  is  added  a  second  time. 

3.  Momentary  holding  over  in  motorizalion  of  the  ten  and 
suppression  of  the  digit  of  the  result,  while  seeking  to  com- 
bine with  it  some  other  digit  just  ahead,  is  liable  to  result  in 
the  error  of  merely  motorizing  the  digit  instead  of  combining 
it  with  the  suppressed  digit. 

4.  A  relatively  small  class  of  errors  arises  from  the  stibcom 
sciousattempt  to  correct  some  slight  error  which  has  supposedly 
been  made  by  adding  or  subtracting  t  from  some  digit  (8  added 
as  7  or  9).  The  adder  is  liable  to  add  when  he  should  sub- 
tract, and  via  versa.  Errors  of  this  kind  are  most  common 
where  9's  are  added  as  "i  less"  and  ii's  as  "i  more"  than  to, 

Snmmary. 

I  The  main  phases  as  summed  up  for  single-digit  adding 
will  be  found  also  in  c<imbination  adding. 

2.  Two  distinct  types  of  motorizing  of  results  were  demon- 
strated: (a)  As  soon  as  the  sense  of  the  ten  arises  its  motoriza- 
tion begins,  and  is  prolonged  while  the  digit  part  of  the  result 
is  being  derived  either  by  combination  or  simple  addition,  when 
the  long  drawn  out  ten  is  ttrminated  by  the  shurt  and  accent- 
uated motorizalion  of  the  digit,  (b)  In  the  second  type,  motor- 
ization is  repressed  till  the  idea  of  the  complete  result  arises, 
when  both  ten  and  digit  are  motorized  together.  The  repres- 
sion of  motorization  produces  in  the  subject  a  sense  of  strain 
followed  by  the  feeling  of  relief  as  the  re>ult  is  motorized. 

3.  Four  general  types  of  errors  were  found 

4.  After  the  motorization  of  each  result  a  distinct  pause 
occurs,  the  pause  apparently  affording  opporuinity  f<»r  the 
sense  of  assurance,  following  upon  the  motorizatiou,  to  arise. 

II.     MULTIPLICATION. 

Subjects:  T.,  H..  B..  and  C.  The  numbers  upon  the  cards 
used  in  single-digit  adding  were  multiplied  digit  by  digit  con- 
secutively, by  each  of  the  digits  2  to  9,  inclusive,  by  each  sub- 
ject. The  multiplier  was  announced  an  instant  before  the 
"ready"  and  "go"  signals.  Other  conditions  were  the  same 
as  in  single-digit  adding.  In  the  multiplying  of  T.,  H  ,  and 
B.  there  were  many  traces  of  the  tabular  verbalism,  and  tliese 
were  more  prominent  with  the  larger  multipliers.  With  these 
any  difficulty  or  halting  of  the  association  invariably  threw  the 
subject  back  upon  the  full  motor  expression,  as,  "six8'sare48  " 
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Any  dislraction  of  the  altenlion  did  the  same,  as  also  did  gen- 
eral fatigue.  Id  C's  multiplying  hardly  any  trace  of  the  verbal- 
ism was  to  be  observed,  the  digit  as  it  appeared  on  the  card  imme- 
diately sug-gesting  the  product.  He  found  almost  no  difference 
in  the  eahC  or  difficulty  of  the  multiplying  between  the  large 
and  small  muUiplitTs,  and  his  average  time  per  digit  agreed 
with  his  intruspection.  We  should  recall  that  C.  represents  a 
relatively  high  degree  of  practice. 

Perfect  certainty  of  individual  multiplications  and  of  the  series 
as  a  whole  was  the  rule— a  radical  difference  from  the  feeling 
in  adding.  The  motorizing  of  the  results  seemed,  lo  all  the 
subjects,  essential  lo  this  feeling  of  accuracy.  With  H.  B. 
and  T.  a  marked  tendency  to  run  ahead  of  the  incipient  saying 
of  the  results  was  observed.  Sometimes,  apparently,  the  mo- 
torizing of  the  results  was  two  digits  behind  the  multiplicaiion. 
The  .subject  always  felt  this  running  ahead  of  the  motorizing  to 
be  a  danger;  a  uniform  time  per  digit  seemed  necessary.  If  any 
result  is  retarded  one  of  two  dangers  is  liable:  (i)  The  subject 
subconsciously  feels  that  he  must  hurry  the  multiplication  to 
avoid  Q  break  in  the  uniform  time  of  motorizing  the  results 
which  becomes  a  distraction  that  further  hinders  the  rise  of  the 
desired  result.  In  such  a  ca.se  the  whole  process  was  liable  to 
be  held  up  at  that  point  and  the  subject  proceed  slowly  for  all 
the  rest  of  the  series.  (2 }  If  the  process  does  not  halt  on  the 
digit  whose  result  is  retarded,  it  frequently  happens  that  hesi- 
tancy allows  the  motorizing  process  to  overtake  the  multiplying 
process.  In  this  case  the  retarded  result  may  not  be  motor- 
rized  at  all,  the  motorization  passing  directly  to  the  next  re- 
sult. The  subject  in  such  a  case  feels  that  he  must  go  back 
and  say  the  result  whose  motorization  has  been  left  out,  al- 
though perfectly  cerlaiu,  intellectually,  of  its  correctness,  the 
same  phenomenon  is  to  be  obser\-ed  in  simple  dividing.  C. , 
whose  time  was  the  shortest  and  most  uniform  for  all  the  pro- 
cesses, did  not  show  this  tendency  to  run  ahead  of  the  motor 
series.  He  felt  that  he  must  say  each  result  before  passing  to 
the  next  multiplication  and  so  dispose  of  it. 

"lite  Muiiipluation-sft."  In  adding,  some  indication  of  an 
"addition-set"  or  attitude  appeared.  A  slight  Anregurtg  was 
also  present.  The  "set"  is  much  strengthened  by  the  first 
steps  in  the  series  in  each  of  the  four  simple  professes.  In  simple 
multiplication  the  '*set"  is  intimately  connected  with  anticipa- 
tion and  its  principal  clement  ts  the  multiplier.  T.  and  B.,  on 
hearing  the  multiplier  announced,  frequently  found  themselves 
thinking  over  the  po.ssibiIities  in  the  upper  part  of  the  table. 
All  of  the  subjects  were  in  a  state  of  expectancy  while  waiting 
for  the  multiplier  to  be  announced  and  gave  it  special  atten- 
tion.   C,  B.,  T.,  would  at  times,  find  themselves  repeating  it. 
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During  the  multiplying  the  multiplier  was  an  almost  (if  not 
entirely)  unconscious  element  in  the  process.  Even  when  the 
verbalism  appeared,  the  multiplier  seemed  of  little  consequence. 
Whether  the  formula  runs  six  I's  are  6;  six  2's  are  12,  etc., 
or  once  6  is  6,  2  times  6  is  12,  etc.,  the  multiplier  in  either  case 
is  psychologically  the  constant,  and  serves  only  as  the  sign  of 
a  particular  set  of  associations. 

The  digit  part  of  the  result  did  not  stand  out  clear  and  dis- 
tinct in  consciousness  from  the  ten  as  in  addition,  but  each 
product  seemed  10  the  subject  a  whole.  The  accent  appeared 
to  be  S'jlely  determined  by  the  laws  of  rhythm  and  euphony, 
depending  on  the  habit  of  saying  the  tables. 

Writtbx  Multipucation. 

Subjects:  T.,  H.,  Bk.  and  C.  Eight  examples  written  upon 
white  cards,  each  containing  all  the  digits  difl^rently  arranged, 
*were  multiplied  by  each  digit,  2  to  9  inclusive,  by  each  sub- 
ject. The  card,  held  in  place  by  the  left  haud.  rested  across 
a  tin  plate  so  arranged  that  the  writing  of  the  digits  on  the 
card  pressed  down  the  plate  sufiSciently  to  bring  it  into  contact 
with  a  row  of  brass  screws  directly  under  it,  thus  completing 
an  electrical  circuit,  and  recording  the  time  of  writing  each 
digit  upon  a  rotating  drum.  The  example  was  covered  by  a 
piece  of  paper  removed  simultaneously  with  the  signal  "go." 

In  general,  not  knowing  the  multiplier  and  not  being  able 
to  anticipate  made  tbe  work  slower  at  the  start  than  with  tbe 
cards.  The  subject  tended  to  start  before  the  particular  "set" 
was  established.  The  general  procedure  of  the  subjects  may 
be  summed  up  somewhat  as  follows: 

First  a  brief  hesitancy  while  the  "set"  or  attitude  for  the 
particular  table  called  for  is  establishing  itself  Along  with 
this  arises  an  affective  lone,  its  character  depending  on  the  size 
of  the  multiplier.  The  multiplications  are  as  easy  and  sure  as 
in  the  card  multiplying.  The  subject  is,  however,  thrown 
back  more  npon  the  full  motor  expression  of  the  tables. 

While  writing  the  digit  there  is  oi^en  a  tendency  to  look 
back  upon  the  immediately  preceding  step.  The  writing 
begins  with  the  tirst  faint  inkling  of  what  the  digit  is  to  be, 
and  progresses  slowly  until  the  subject  is  perfectly  sure  of  his 
result.  Olien  the  subject  will  begin  to  write  the  wrong  digit 
and  unconsciously  change  it  to  the  right  one  without  lifting 
I  the  pencil.  This  slowness  is  principally  confined  to  making 
the  6r3t  part  of  the  digit.  With  the  clearing  up  of  the  idea 
or  the  assurance  of  its  correctness,  the  un6nished  part  of  tbe 
digit  is  executed  rapidly.  But  Bk.  inhibits  the  writing  until 
sure  of  correctness,  when  the  digit  is  rapidly  and  forcefully 
executed.     This  method  seems  to  favor  or  necessitate  a  slight 
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resting  pause  involving  a  slight  sense  of  relief  as  tbe  previously 
inhibited  writing  of  the  digit  takes  place. 

With  the  smaller  multipliers  where  the  possibilities  of  carry- 
ing are  reduced,  the  tendency  is  to  perform  the  multiplying 
and  carrying  in  advance  of  the  writing.  This  also  occurs  with 
the  larger  multipliers,  where  the  numbers  to  be  multiplied  are 
small.  Here  both  multiplying,  adding  and  carrying  are  so 
much  simplified  that  the  digits  of  the  complete  product  come 
quickly  and  easily.  The  mnlorizaiion  of  it  is  apparently  re- 
duced, and  it  is  handed  over,  at  once,  to  automatic  writing, 
while  the  attention  is  left  free  to  run  ahead.  In  the  first  case 
where  multipliers  are  large  the  subject  seems  to  be  "thinking 
with  his  pencil;"  in  the  simplified  case,  the  writing  of  the 
digit  follows  the  actual  multiplying  and  carrying  as  an  entirely 
detached  and  automatic  part  of  the  process. 

Two  types  of  difficulty  arf>se  in  connection  with  carrying: 
inability  to  carry  (T  ):  inability  to  add  (H.,  Bk.). 

The  cause  of  the  difiiculty  in  carrying  is  two- fold  :  (a)  In 
adding,  as  we  saw,  a  division  of  labor  lakes  place  between 
motor  and  visual  imagery.  A  visualized  or  a  perceived  digit 
was  combined  directly  with  a  motor  foregoing  result.  Here 
there  seems  to  be  a  clash  of  motor  images.  The  motor  ten  oi 
the  foregoing  product  is  to  be  added  to  the  following  motor 
product.  The  economy  of  tbe  division  of  labor  between  im- 
agery (at  least  as  far  as  simple  numerical  relations  are  con- 
cerned) seems  to  be  that  a  motor  and  a  visual  image  of  two 
different  digits  to  be  added,  say,  may  exist  simultaneously,  otie 
of  course  being  much  less  conscious  tban  the  other  at  any 
given  instant.  In  the  case  of  two  moior  images  this  is  impos- 
sible, for  while  such  images  may  follow  each  other,  if  the  atten- 
tion turn  back  for  the  first,  it  can  only  be  revived  as  the  other 
image  is  displaced.  This  appears  to  be  one  of  the  chief  causes 
of  difficulty  in  the  carrying  of  multiplication  and  will  probably 
explain  the  trouble  experienced  with  carrying  generally,  (b) 
From  a  feature  of  adding  already  pointed  out,  the  tens  are  very 
subconscious,  tbe  attention  being  mainly  upon  the  digit.  But 
in  multiplying  the  ten  is  quite  as  important  as  the  digit.  One 
must  attend  to  it  in  order  to  have  it  for  carr>Mng.  Hence  arises 
an  inconsistency  in  the  process  itself  The  subject  whose  at- 
tention in  normal  adding  lets  the  tens  take  care  of  themselves 
and  focuses  upon  the  digit  relations,  must,  in  multiplying,  at- 
tempt to  keep  both  ten  and  digit  in  attention  while  he  adds, 
and  this  apparently  is  possible  only  when  a  third  kind  of  motor 
imagery  is  made  use  of,  the  writing  of  the  digit.  For  C,  the 
writing  of  the  digit  served  this  purpose.  But  for  the  ordinary 
multiplier  this  is  not  the  rule  in  so  far  as  the  other  three  sub- 
jects are  typical  of  that  class.     If  the  subject  adds  in  the.  nor- 
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mal  way,  letting  his  ten  go  (T. ).  when  he  needs  his  ten  to  add 
he  will  find  that  it  has  slipped  away.  If  he  remembers  that  he 
must  retain  the  ten  ( H.,  Bk. )  so  as  to  be  able  to  carry  it  on  and 
add  it  to  the  next  product,  he  will  6nd  it  very  difficult  to  add, 
as  his  attention  is  thus  drawn  away  from  the  digit,  which  one 
must  of  necessity  attend  to  in  adding,  although  he  can  readily 
carry.  We  may  expect  then,  in  general,  to  6nd  these  two 
type*  among  ordinary  multipliers,  and  also  a  large  class  of  char- 
acteristic errors  arising  from  each  .source. 

C.  did  not,  like  the  other  three  subjects,  experience  particu- 
lar difficulty  in  either  carrying  or  adding.  He  recalls  earlier 
difficulties  of  this  nature,  but  practice  has  apparently  eradi' 
cated  them.  In  other  respects,  except  being  on  the  whule 
much  more  immediate,  his  method  does  nut  essentially  differ 
from  the  foregoing  account. 

The  degree  of  reversion  to  the  more  primitive  tabular  ex- 
pression, found  with  all  the  subjects,  was  in  general  propor- 
tional to  the  size  of  the  multiplier.  As  the  size  of  the 
multiplier  increases,  the  possibilities  of  carrying  are  also  pro- 
portionally increased.  In  itself  it  is  not  bfird  to  use  a  large 
mnltiplier,  but  it  proves  so  because  of  the  increased  range  in 
carrying.  With  2  as  multiplier,  if  any  digit  is  carrird,  it  is 
always  i;  hence  carrying  means  ''count  i.'"  With  3  also, 
the  carried  digit  will  often  be  r  and  never  be  more  than  2;  4, 
as  multiplier,  means  a  range  i  to  3  in  carrying:  5  is  unique,  in 
that,  while  its  range  is  1-4,  the  product  tu  be  added  t>t  is  al- 
ways 5  or  o.  In  case  it  is  o  it  is  a  mere  cue  for  the  saying  of 
the  digit  carried;  no  real  adding  is  iuvolved;  hence  the  greater 
ease  of  5,  as  compared  with  4.  as  multiplier.  The  difference 
between  the  average  time  per  digit  in  written  multiplication 
and  that  of  simple  multiplying  with  the  cards,  in  general,  in- 
creased proportionally  with  the  size  of  the  multiplier. 

With  the  2's,  3'sand5's  full  motor  expressi  -n  does  n"t  arise 
in  C's  multiplyiug.  As  C.  expresses  it.  the  multiplication 
".set"  is  not  interrupted  as  with  larger  mnliipliers,  owing  to 
the  few  possibilities  of  carrying.  But  from  the  internipiicm 
of  the  multiplication  "set"  which  occurs  with  the  muUii>liers 
above  5.  motorizing  the  full  labnlar  form  is  frequently  neces- 
sary to  reiusiale  the  "set."  All  C  s  products  are  strongly 
motorized.  The  adding  is  a  very  conscious  part  of  the  process. 
He  does  not  motorize  the  carried  digit  except  as  it  in  icpre- 
sented  in  the  strongly  raolor  ten — Sy.  sny  The  7  is  written 
automatically  and  not  further  attended  to.  Thus  the  altcniiun, 
freed  from  the  digit,  focuses  upon  the  ten.  a-*  the  digit  to  be 
carried.     Auditory  imagery  is  especially  prominent 
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Summary, 

1.  The  imagery  is  predominaotly  motor  and  auditory.  Vis- 
ual imagery  also  is  present,  hut  apparently  plays  a  subsidiary 
r61e.  The  great  predominance  of  motor-auditory  imagery  is 
due  apparently  to  the  difficulties  of  carrying  ii.  e.,  motoriza- 
tion of  results  in  adding,  and  Ihe  auditory-motor  form  of  the 
multiplication  tables). 

2.  Carry-ing.  The  most  vulnerable  part  of  written  malti- 
plying  is  the  carrying.  In  adding  we  normally  hold  the  results 
in  terms  of  motor  imagery  while  the  attention  passes  to  the 
following  digit  (visual)  to  be  added.  In  carrying,  the  digit  to 
be  added  comes  first,  the  product  to  which  it  is  to  be  added 
second;  thus  the  conditions  of  normal  adding  are  reversed. 

Two  types  of  difficulty  arise  from  carrying:  (a)  As  was 
pointed  out  in  a  previous  section,  the  attention  is  most  con- 
cerned with  the  digit  relations,  and  very  little  concerned  with 
the  tens  in  normal  adding  The  multiplier  who  adds  in  the 
nsvial  way  is  in  constant  danger  of  losing  the  ten  (digit  to  be 
added),  (b)  The  multiplier  who  realizes  this  danger  will  try 
to  retain  the  ten  by  making  it  more  conscious,  thus  drafting 
away  the  attention  from  the  digit  of  the  result,  and  will  ex- 
perience great  difficulty  in  adding.  In  type  (a)  adding  is 
relatively  easy,  carrying  difficult.  In  type  (b)  carrying  is 
relatively  easy,  adding  difficult. 

3.  Writing  ihe  digii  is  practically  atitomatic.  With  practice 
it  tends  to  become  a  detatched  system  of  imagery,  which  is 
very  submerged  in  consciousness.  The  motorization  (lin- 
guistic) of  the  digit  tends  to  fall  away  and  disappear,  and  the 
writing  tends  to  take  its  place.  The  ten  more  and  more  tends 
to  receive  all  the  motorization  which  in  normal  adding  goes 
largely  to  the  saying  of  the  digit.  Both  digit  and  ten  thus 
tend,  with  relatively  high  practice,  to  be  objectified  and  held 
until  each  has  properly  functioned.  The  eflect  might  perhaps 
be  induced  with  a  lower  degree  of  practice,  if  consciously  at- 
tempted. 

4.  Pedagogical.  From  the  foregoing  data,  three  pedagogical 
inferences  seem  warranted. 

(a)  The  difficulties  superimposed  upon  the  relatively  easy 
process  of  multiplying  by  carrying  would  be  entirely  obviated 
by  the  method  of  writing  the  entire  products  at  each  step 
(multiplier  placed  at  the  lef^,  the  writing  progressing  in  the 
natural  way  toward  the  right  and  adding  at  the  end  of  the 
process).  Psychologically  this  method  is  much  simpler  than 
the  common  method  involving  carrying.  A  similar  statement 
should  also  be  made  for  the  same  general  method  applied  in 
adding  where  carrying  is  involved,  for  much  the  same  reasoo. 
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(b)  Tbe  importance  of  thoroughly  mastering  the  verbal 
formula  of  tbe  tableit  lies  in  tbe  fact  that  the  formula  may  be 
easily  revived  after  long  lapses  of  practice.  The  tables  fur- 
nish an  instrument,  always  at  hand,  for  the  determining  of  any 
product  within  their  range  with  a  certainty  proportional  to  the 
proficiency  with  which  the  tables  have  been  mastered. 

The  multiplication  tables  are  also  a  helpful  standard  of  ref- 
erence in  addition,  where  digits  are  repealed,  or  where  the 
adder  can  single  out  at  a  glance  all  the  8's,  say,  in  a  column. 
The  adding  may  thus  become  much  easier,  and  the  adder 
absolutely  sure  of  correctness  when  8  -f-  8  -f-  8  yield  24,  because 
three  8*s  are  24,  etc.  The  multiplication  tables  are  also  indis- 
pensable to  division. 

But  in  proportion  to  the  number  of  steps  in  the  verbalism  is 
the  number  of  members  which  must  be  weeded  out  as  the 
process  approximates  immediate  association.  Hence  the  verbal 
formula  should  be  of  as  few  words  and  as  suggestive  of  imtne- 
diate  associations  as  possible.  Although  in  general  such  a 
verbalism  presents  more  or  less  of  a  barrier  to  immediate  asso- 
datioD,  there  is  some  compensation  in  that  it  may  operate  in  a 
very  subconscious  manner,  thus  freeing  the  attention  for  other 
parts  of  the  process.  In  case  of  momentary  withdrawing  of 
the  attention,  fatigue,  etc..  this  part  of  the  process  may  be 
relied  upon  practically  to  take  care  of  itself. 

The  use  of  tables,  however,  as  a  basis  for  deriving  results  is 
not  only  slow,  but  fatiguing,  because,  unlike  visual  imagery 
which  is  relatively  instantaneous,  motor  imagerj'  involves  a 
distinct  process. 

Another  element  of  fatigue  is  the  inhibition  of  saying  the 
tabular  form  aloud.  The  sulyects  frequently  and  quite  jjener- 
ally  reported  a  strained  feeling  in  the  throat  accompanying 
the  thinking  in  terms  of  the  tables;  the  tongue  pressed 
against  the  teeth,  or  roof  of  the  mouth,  etc.  A  further  slight 
cause  of  fatigue  is  the  inhibition  of  motorizing  non-essenltnl 
members  in  the  verbalism  as  tbe  tendency  to  immediate  asso- 
ciation begins  to  short  circuit  the  process. 

(c)  The  Multiplication  Tables.  Multiplication  is  abbreviated 
addition.  The  child  should  not  study  addition  and  multiplica- 
tion as  two  distinct  subjects,  but  understand  the  latter  as  a 
special  case  of  the  former,  that  he  may  make  as  large  a  use  as 
practicable  of  the  reinforcement  which  the  multiple  series 
ought,  psychologically,  to  lend  to  the  adding. 

In  so  far.  however,  as  the  addition  point  of  view  enters  as  a 
subjective  factor  into  the  tables,  either  consciously,  or  subcon- 
sciously, suggested  by  the  form  six  8's  etc.,  it  is  likely  to 
introduce  a  new  factor  affecting  the  ease  and  difficulty  of 
multiplying.    It  will  be  easier  to  think  three  9's  than  nine  3's. 
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Thinking  in  terms  of  the  tables  will  be  harder  as  the  multiplier 
becomes  large  with  reference  to  the  digit  multiplied. 

Since  it  is  the  office  of  the  multiplier  to  suggest  strongly,  or 
switch  the  mental  processes  into,  the  particular  set  of  associa- 
tions (lable)  called  for,  it  should  stand  first  in  the  verbal  formula. 
The  multiplier  should  always  be  smaller  than  the  digit  mul- 
tiplied. To  think  in  terms  of  the  smaller  digit  times  the  larger 
offers  DO  necessarily  greater  difficulty  than  the  immediate  rec- 
ognition: 9X3=3X9.  Such  a  method  would  reduce  the 
multiplicatiou  tables  about  half.  The  larger  tables  would 
almost  disappear,  i.  e.,  the  twelve-table  would  go  entirely;  |^ 
of  the  eleven-table;  f  of  ten-table;  %  of  the  nine-table,  yi  of 
the  eight-table;  ^^  of  the  seven-table;  J4  of  the  six-table,  etc. 

The  cases  in  which  both  factors  are  the  same  should  prob- 
ably be  learned  as  a  separate  table,  because  they  form  a  unique 
series,  the  square  aud  square-root  system.  From  their  tabular 
form  ihey  constitute  a  table  where  it  is  possible  to  reduce  the 
verbal  formula  to  a  minimum,  thus  greatly  favoring  immediate 
association.  In  the  multiplication  tables  9  may  mean  any  num- 
ber from  18  to  73.  In  the  square  system  9  always  means  81. 
We  only  need  to  say  9-81;  8-64;  7-49,  etc. 

The  form  suggested  by  traces  of  the  tables  which  now  and 
then  rose  to  consciousness  with  our  subjects  and  also  favored  by 
the  addition  point  of  view  was,  for  example.  sixS's-48,  in  which 
"are"  has  disappeared  and  six  is  tending  al.so  to  disappear. 

Addition  and  muUiplication  are  essentially  synthetic.  The 
associative  bonds  operate  forward.  In  subtraction  and  division 
the  bonds  of  association  operate  backward,  htnc^  the  two  dis- 
tinctly different  classes  into  which  the  four  simple  processes 
divide. 

III.    SUBTRACTION. 

Subjects:  Kn..  K.,L.  and  J.  Simple  subtraction  with  the 
same  packs  of  cards  as  in  single-digit  adding  preceded  written 
subtraction.  No  pack  bad  digits  adding  100,  99  being  the 
highest  sum,  79  the  lowest.  The  subject  always  started  at  100, 
subtracting  each  digit  as  it  appeared  from  the  previous  re- 
mainder.    Other  conditions  as  in  single-digit  adding. 

The  subtraction  "set"  is  harder  to  initiate  than  either  the 
addition  or  muUiplication  "set."  The  interchange  of  motor 
and  visual  imagery  is  like  that  of  adding.  By  Kn..  L.,  and 
J.,  the  perceived  digit  (on  the  card)  is  6rst  attended  to  in  the 
light  of  the  preceding  digit  of  the  motorized  remainder,  which 
is  being  motorized  at  the  instant  of  perceiving  the  digit.  If 
the  perceived  digit  is  smaller  than  the  digit  of  the  previous  re- 
mainder, the  subtraction  falling  in  the  range  i-io,  is  relatively 
immediate.  If  the  digit  to  be  subtracted  is  larger,  it  leads  to  what 
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may  be  called  "subtracting  by  adding."  The  digit  seen  becomes 
a  cue  to  begin  motorizing  the  next  lower  ten  strongly.  The 
digit  to  be  subtracted,  say  7,  is  perceived  while  the  previous 
remainder  53.  is  being  motorized.  Following  the  recognition  of 
the  digit  comes  the  recognition,  7  >  3,  which  is  a  cue  for  mo- 
torizing the  next  lower  ten,  40.  Now  arises  a  rough  formula 
"forty-something"'  and  7are  53=^  6,  hence  46.  This  method. 
very  general  at  first,  should,  however,  be  regarded  as  due  to  a 
relatively  low  degree  of  practice.  Three  principles,  which  later 
data  will  further  confirm,  were  suggested: 

1.  Subtraclinn  is  harder  than  addition.  Introspective  evi- 
dence for  this  was  general  and  the  average  time  per  digit  sub- 
tracted was  longer:  Kn,  2.2;  K,  2.6;  L,  1.9;  J,  1.5  (p.  3). 

Hbbinghaus's  law  of  serial  association  described  in  case  of 
adding  (p.  9)  must,  from  the  nature  of  the  case,  operate  also 
in  subtraction.  From  the  fact  that  the  count  is  repeated  for- 
ward (counting  backward  as  a  habit  is  hardly  comparable),  the 
associations  backward  are  weaker  than  for  the  same  distances 
forward,  decreasing  in  strength  as  the  distance  between  mem- 
bers increases. 

2.  For  this  reason,  a  balance  will  be  struck  between  adding 
and  subtracting.  For  the  adding,  it  will  naturally  tip  in  favor 
of  subtraction  (as  we  found)  when  the  distance  forward  is 
great  enough  to  make  the  associative  bond  weaker  than  sub- 
tracting over  a  much  shorter  step  (8+7=  >6 — i;  9  +  8  =  8 
^i=7"teen,"  etc.).  But  when  associative  bonds  in  the 
iorward.  direction  are  stronger  thau  iu  the  backward  direction, 
subtracting  (or  verification)  by  adding  becomes  common;  so 
much  so,  that  that  subtraction  may  be  regarded  as  a  derived 
process  from  adding. 

3.  But  the  fact  of  subtraction  as  a  process  derived  from  addi- 
tion has  an  important  secondary  result.  The  process  of  "sub- 
tracting by  adding,"  while  easier  as  far  as  the  fundamental 
laws  of  association  are  concerned,  is  too  roundabout  in  prac- 
tice, and  immediate  association  tends  to  come  iu  more  quickly. 
This  was  a  marked  feature  of  the  card  subtracting.  A  small 
amount  of  practice  with  all  the  subjects  showed  great  gain  in 
deriving  remainders  immediately  and  dispen.sing  with  addition. 
The  same  phenomenon  al<;o  appeared  in  dividing,  which  bears 
a  like  relation  to  multiplication.  Subtraction  and  division  are 
far  more  immediate  than  addition  and  multiplication,  though 
probably  far  less  practiced.  But  the  subject,  as  a  rule,  does 
not  trust  his  remainders  as  they  appear  and  only  learns  to 
do  so  after  considerable  practice.  Subtraction  and  division, 
while  the  most  immediate  of  the  four  simple  processes,  are  also 
characterized  by  lack  of  confidence  and  cousequent  "proving;" 
and  this  is  especially  true  of  subtraction.     As  the  adding  gave 
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way  to  immediate  association,  it  was  still  retained  by  Kn.,  L. 
and  J.  to  prove  the  results. 

K.,  as  in  adding,  always  breaks  a  larger  subtrahend  digit  in 
two,  in  such  a  way  that  one  part  will  give  the  ten;  the  other  is 
then  taken  from  lo.  All  his  subtractions  thus  fall  in  the  range 
i-io.  What  was  said  in  favor  of  his  method  in  adding  applies 
still  more  in  subtracting. 

Written  Subtraction. 

Subjects:  Kn.,  J.,  L.  and  K.     The  method  was  similar  to 

that  used  in  written  muTtiplication.  Fifty  examples  having 
each  digit  in  Iwth  subtrahend  and  minuend,  but  differently  ar- 
ranged each  time,  were  performed  by  each  subject.  The  more 
impcjrtaut  part  of  the  data  concerns  the  three  different  methods 
employed.  K's  method  is  Japanese.  If  the  subtrahend  digit 
is  larger,  it  is  taken  from  lo  and  the  remainder  added  to  the 
minuend  digit.  Otherwise  the  method  is  the  same  as  that  of 
Kn.  I^.  and  J.  use  the  older  method  of  borrowing  by  adding 
I  to  the  subtrahend;  Kn.,  the  common  method  of  subtracting 
1  from  the  raiiniend. 

No  evidence  of  the  entire  suspending  of  motor  imagery  for 
one  of  the  digits  (usually  the  lower,  though  often  both  are 
strongly  motorized,  as  6  from  13)  appeared;  but  in  simple 
taking  away,  there  is  a  tendency  for  a  glance  at  the  two  digits, 
involving  mere  appearance  without  recognition  of  either  digit 
in  itself,  lo  constitute  a  cue  for  immediately  writing  a  certain 
figure  without  motorization.  Several  other  similar  cues  were 
also  found:  (i)  Where  the  two  digiLs,  subtrahend  and  minu- 
end, are  equal.  (2)  When  a  difference  of  i  exists,  the  subtra- 
hend digit  being  larger,  this  relation  may  become  an  immediate 
cue  for  writing  9.  (3)  The  .subtrahend  digit  being  larger  by 
2,  may  become  a  cue  for  immediately  writing  8.  But  the  dif- 
ference of  2  yielding  S  immediately  seemed  a  limit.  Such 
cues  work  best  when  there  is  no  borrowing.  In  case  of  bor- 
rowing, it  also  works  fairly  well  in  the  method  of  J.  and  L. 
But  reducing  the  minuend  digit  (Kn.,  K  )  hinders  the  use  of 
such  cues  in  proporlion  to  the  degree  of  forgelling  whether  or 
not  borrowing  should  occur. 

The  most  diHicult  subtracting  is  where  the  borrowing  is  in- 
terspersed with  cases  of  simple  taking  away.  The  habit  of 
borrowing  rapidly  establishes  itself  and  the  subject  is  liable  to 
continue  it  over  into  the  simple  subtractions  and  vice  versa. 
Involved  in  adding  to  (K.)  or  subtracting  from,  the  upper 
digit  (Kn.)  is  the  necessity  of  remembering  whether  the  pre- 
vious minuend  digit  has  been  raised  to  a  "teen,"  or  looking 
back  to  see.  For  K.  and  Kn.  this  was  most  difficult.  The 
difficulty  is  twofold: 
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1.  The  memory  as  to  borrowing  is  very  feeble  when  it  exists 
at  all.  Sometimes  it  seems  to  be  retained  as  a  memory  of 
moving  the  pencil  towards  the  next  minuend  digit,  from  which 
thforelically  the  borrowing  is  to  be  done,  and  also  a  general 
feeling  of  having  moved  slightly  In  that  direction  (K.).or 
as  a  memory  of  the  visual  i  of  the  digit  raised  to  the  '  'teen"  (J. ) ; 
which  vaguely  retained  sense  means:  "take  away  i  from  the 
minuend  digit  before  adding  to,  or  subtracting  from  it."  From 
difficulty  of  recall  and  the  vagueness  of  such  imagery  arises  a 
strong  tendency  to  look  back  each  time  to  the  foregoing  step, 
just  before  the  adding  or  subtracting  occurs.  The  glance 
back,  however,  interposed  as  it  is  between  two  closely  related 
parts  of  the  process,  is  also  vague;  hence,  it  too,  is  unreliable. 
The  lower  digit  is  already  being  motorized,  which  is  really  the 
beginning  of  the  adding,  or  subtracting,  and  the  normal  direc- 
tion of  the  attention  iniptrl.s  one  to  continue:  now  interposed 
between  these  naturally  almost  inseparable  processes  comes  a 
basty  backward  glance.  In  case  this  glance  brings  with  it  the 
impression  of  having  to  borrow,  the  adding,  or  subtracting 
step  already  begun  is  broken  ofifand  the  minuend  digit  reduced 
by  I,  and  then  the  adding,  or  subtracting,  is  completed.  The 
only  looking  back  which  can  be  relied  upon  occurs  as  the  digit 
(remainder)  is  being  written,  which  takes  place  so  automatically 
that  the  attention  is  free  to  look  back. 

2.  The  greater  inconsistency,  however,  occurs  in  decreasing 
the  minuend  digit.  It  is  not  difiScult  to  reduce  this  digit  by 
I,  but  a  confusion  is  apt  to  arise  from  the  fact  that  ordin.irily 
Ibis  digit  operates  in  the  process  of  adding  or  subtracting  as  a 
visual  element.  The  attention  moves  up  to  it  from  the  lower 
digit  and  as  it  is  recognized  in  connection  with  the  lower  mo- 
torized digit,  the  addition  or  subtraction  occurs,  with  the  min- 
oend  digit  directly  within  the  field  of  vision.  Hence  arises 
the  possibility  of  having  to  visuali/.e  a  4,  say,  with  a  perceived 
5  directly  in  the  field  of  vision. 

If  the  4  is  motorized,  the  difficulty  in  holding  it  in  motor 
imagery  with  the  original  5  directly  within  tlie  field  of  vision, 
may  lead  to  errors  allied  tu  that  class  in  addition  where  a  per- 
ceived digit  displaces  a  motor  digit  in  the  result.  The  motor 
4  must  also  displace  the  natural  and  more  economic  division  of 
labor  between  visual  and  motor-auditory  imagery  in  the  follow- 
bg  subtraction.  For  K..  the  process  is  further  complicated 
by  having  to  subtract  and  add  to  the  same  figure  at  as  nearly  the 
same  time  as  pos.sible.  Kn.  by  the  ordinary  method  must  per-  - 
form  a  double  subtraction,  which  proved  quite  as  difficult  as 
the  "subtract-then-add"  process  of  K. 

When  both  upper  and  lower  digit  are  alike,  the  more  or  less 
conscious  backward  glance  gives  no  cue  as  to  whether  borrow- 
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ing  shall  occur,  which  becomes  a  source  of  error,  the  subject 
assuming  wrongly  either  alternative.  J.  and  L.  did  not  expe- 
rience difficulties  of  the  above  nature.  The  diagrammatic  com- 
parison of  the  methods  given  betow  will  make  plain  the 
reasons. 

'\7  Li:^4        f\ 
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Fig.  r. 

General  movevienl  of  (he  atteniictt.  The  following  diagrams 
represent  the  general  movement  of  the  attention  for  each  sub- 
ject as  determined  introspectively.  The  arrows  indicate  the 
focal  points  in  the  general  direction  which  the  attention  takes 
in  moving  through  the  subtraction  steps.  These  arc  the 
points  of  conscious  recognitiou.  but,  as  already  pointed  out, 
there  is  no  such  phenomenon  present  as  distinct  fiashes  of  the 
attention  or  disintegrated  recognitions  of  the  various  important 
points  in  the  process.  Each  recognition  is  an  integral  part  ol 
the  one  preceding;  or  the  various  subconscious  effects,  following 
the  foregoing  recognition,  constitute  the  necessary  associates 
of  the  following  recognition.  No  true  recognition  can  take 
place  unless  the  accustomed  preceding  recognition  hasoccurred* 
Like  a  few  instances  in  multiplication  and  division,  if  a  fore- 
going recognition  fails  to  occur  in  its  natural  order,  the  subj 
finds  himself,  as  he  looks  at  the  figures  in  the  written  form 
the  example,  staring  at  symbols  devoid  of  all  meaning.  The 
arrow  (a)  in  K's  method  Fig.  r,  indicates  the  first  focal  point, 
recognition  of  the  relative  size  of  the  two  digits,  6  and  8.  Fol- 
lowing this  recognition  the  attention,  indicated  by  the  second 
arrow,  moves  to  the  subtrahend  digit,  S,  its  recognitiou  ini- 
tiating strong  motorization.  The  third  and  fourth  arrows  in 
broken  lines  indicate  the  vague  movement  of  the  pencil 
towards  the  3  from  which  i  is  to  be  taken,  and  represent  the 
taking  of  the  8  from  10,  the  recognition  being  a  cue  for  the 
strongly  motorized  2,  which,  as  the  attention  moves  to  the 
recognition  of  the  6  (visual J.  is  added  to  it.  The  fifth  arrow 
represents  the  fifth  focal  point,  the  rising  into  focal  conscious- 
ness of  the  resulting  8,  initiating  innervation  both  for  its 
motorization  and  writing. 

The  next  step,  3 — i,  may  represent  in  principle  the  chief  in- 
consistency of  the  method.  The  first  arrow,  indicating  the  rec- 
ognition of  the  relative  size  of  the  digits,  has  obviated  the  ne- 
cessity of  taking  I  from  10  and  adding  9  to  the  upper  digit. 
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Bnt  as  the  attention  moves  to  the  recognition  of  3,  from  the 
physiological  memory  of  the  general  movement  in  the  direction 
'm     of  3  while  talcing  8  from  10  in  the  previous  step,  or  more  often 
I     looking  back  to  see,  as  the  3  is  recognized,  the  recognition  in- 
volves reducing  it  by  i,  and  thinking  it  as  2.     This  requires  a 
change  in  the  focus  of  the  atltentiou  from  3  to  2.  The  difficulty 
arising,  whether  the  2  be  visualized  or  motorized  (p.  25 J,  in- 
creases in  proportion  to  the  difficulty  of  the  subtraction.     The 
last  subtraction  8 — 6  represents  the  simple  case  reduced  to  two 
fitcal  points,  recognition  of  the  relation  8-6,  immediately  asso- 
■    dated  with  the  writing  of  2. 

P       For 
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^} 


Fig'  7. 


For  Kn.  Fig.  z  (subtrahend  motor,  minuend  visual),  the  first 
and  second  focal  points,  are  invariable,  except  when  the  tendency 
to  write  a  certain  digit  from  the  mere  appearance  of  the  two 
digits  involved,  becomes  operative.  The  raising  of  6  to  16  does 
not  require  an  added  pulse  of  attention,  as  does  the  reducing  of 
the  minuend  digit.  In  the  particular  "set"  of  the  preceding 
recognition  8  >  6,  6  is  not  recognized  as  6,  bnt  as  16,  a  mentally 
visualized  i  taking  its  place  beside  the  6  as  It  is  recognized. 
The  difficulties  of  reducing  the  minuend  digit,  however,  are 
increased  in  cases  where  the  digit  has  to  tw  raised  to  the  "teen" 
and  also  reduced  by  1. 


«l 


Fig.  3- 


For  J,  Fi^.  J,  the  first  focal  point  is  the  recognition  of  the 
relative  size  <)f  6  and  8;  the  second  embraces  the  recognition  and 
motorization  of  8;  in  the  third  focal  point,  6  is  recognized  as  at 
motor  16.  J's  subiractionsare  in  motor  terms.  The  fourth  focal 
point  completing  the  step,  with  8  motorized  and  automatically 
written,  the  attention  goes  at  once  to  the  next  digit,  i,  which 
is  recognized  as  2  (subconscious  count),  the  first  focal  point 
of  the  new  step. 

Slightly  different  is  L's  diagram  (visual  type)  Fig.  4..      His 


28 


BROWNE  : 


8  /Ve 


'\ 


'^ 


o.nic 


8\       1/    /8 


,1   \VS 


^r-  4- 


second  focal  point  motorizes  i6;  the  third  visualizes  8.  5'ield- 
ing  the  motor  result  8,  automatically  written;  the  attention 
then  goefi  at  once  to  i,  raised  to  2,  by  subconscious  count.  The 
2  is  sirongly  motor;  but  passing  to  5,  the  visual  imagery  pre- 
dominates. Again,  in  the  third  step.  14 — 9.  14  is  the  second 
focal  point  strongly  motorized;  the  third  focal  point  is  9  vis- 
ualized; the  fourth,  the  motor  result  5,  from  which,  while  auto- 
matically written,  the  attention  moves  directly  to  the  clearly 
recognized  3  fsubconsciously  raised  from  2),  and  so  on. 

Certain  errors  and  difficulties  inherent  in  the  method  of  bor- 
rowing commonly  taught  at  present — the  liability  of  forgetting 
whether  borrowing  should  occur,  the  difficulties  in  reducing 
the  minuend  digit  by  i.  the  characteristic  errors  and  general 
inconvenience  of  looking  back,  together  with  the  affecii\'e  tone 
of  doubt,  which  it  creates  at  every  step — are  greatly  reduced,  if 
not  entirely  obviated,  by  the  older  method  used  by  J.  and  L. 
When  the  common  method  is  used  with  visual  imagery,  Fig.  3, 
the  visualized  i  (placed  before  minuend  digits  requiring  bor- 
rowing) must  be  entrusted  to  physiological  memory  until  the 
next  miuuend  digit  is  reached.  From  that  digit  it  is  separated  by 
four  focal  points:  the  resulting  digit  of  the  remainder,  the  rec- 
ognition of  the  next  digit  of  the  subtrahend,  ihe  recognition  of 
the  relative  size  of  this  digit  and  the  correspouding  digit  of  the 
minuend,  and  the  the  recognition  of  the  minuend  digit  to  lie  re- 
duced. In  case  the  miuuend  were  motorized  and  the  subtra- 
hend digit  kept  in  visual  imagery,  the  attention  moving  down- 
ward from  the  upper  digit  to  tlie  lower,  four  focal  points  would 
still  intervene.  If  the  subtracting  were  entirely  in  motor  terms, 
as  "8  from  16  are,"  four  focal  points  would  intervene. 

Let  us  now  turn  to  the  older  method  in  which  we  find  the 
three  possible  ways  of  proceeding  represented  in  the  diagrams 
of  J.,  predominantly  motor,  Ft)^.  j,  and  L.  predominantly  vis- 
ual, Fig.  4.  In  the  first  case  where  the  upper  digit  is  visualized 
as  the  "teens,"  which  visualization  is  Ihfc  basis  of  the  physio- 
logical memory,  only  one  focal  point  intervenes  between  such 
visualization  and  the  actual  increasing  of  the  digit,  as  against 
four  focal  points  intervening  in  the  common  method.  In  the 
case  of  the  motorization  of  the  minuend  digit  and  the  visualiz- 
ing of  the  subtrahend  digit,   two  focal  points   will  occur.     In 
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the  other  possible  case,  the  motorizing  of  both  subtraheud  aud 
minuend  digits,  only  one  focal  point  will  occur.  A  combinalion 
of  the  Japanese  with  the  older  method,  eliminating  subtracting 
from  the  "teens"  iu  the  older  method  and  reducing  the  minu- 
end digit  in  the  Japanese  mcthud.  would  seem,  from  Ihe 
psychological  poiut  of  view,  a  dinlinct  advantage. 

As  with  the  schematic  description  of  the  adding  conscious- 
ness and  that  of  multiplying,  so  here  many  modifications  may 
arise,  though  the  main  iocal  points  of  the  attention  will  always 
be  found  present.  Attention  may  go  off  in  a  great  variety 
of  ways  between  the  normal  focal  points.  It  may  double 
on  its  course,  go  back  and  reinstate  previous  focal  points; 
it  may  be  influenced  occasionally  or  habitually  by  subconscious 
doubt  as  10  whether  borrowing  •ihould  occur,  and  so  go  over 
the  foregoing  step  again  and  return  with  the  missing  associates. 
Any  case  of  simple  subtracting  may  prove  to  be  an  immediate 
perception  of  relation  of  size,  leading  at  once  to  the  writing  of 
a  particular  digit  always  associated  with  this  particular  per- 
ception. The  common  habit  of  verifying  the  re-sult  as  it  rises 
into  clear  consciousness  may  cause  the  interposing  of  a  com- 
plete addition  step;  and  distractions  from  central  causes  are 
always  liable. 

[Vriting  the  Digits  of  the  Remainder.  The  following  general 
principles  will  be  found  to  hold,  with  slight  modification,  for 
multiplication  and  short  division  as  well  as  for  subtraction. 

1.  The  writing  of  the  digit  is  automatic. 

2.  Doubt  of  the  result  or  the  habit  of  verifying  may  inhibit 
the  writing  of  the  digit  until  the  verifying  has  taken  place,  in 
whichcase  two  things  may  happen:  (a)  The  digit  may  be  quickly 
and  forcefully  wriiten  as  a  kind  of  explosion  of  inhibited  ac- 
tion, giving  the  subject  a  sense  of  relief  and  inducing  a  slight 
rest,  which  such  inhibition  seems  to  necessitate,  bcfure  going  to 
the  next  step,  (b)  The  inhibited  ideoinotur  action  may  reach 
expression  more  slowly  and  occur  during  the  preliminary 
recognitions  involved  in  the  next  step,  being  terminated  just 
before  the  actual  subtraction  is  made. 

3.  If  the  tendency  to  begin  writing  the  digit  as  the  first 
vague  idea  of  it  rises  into  consciousness  is  not  inhibited,  which 
is  more  common,  the  subject  is  usually  repeating  the  process  or 
verifying  it  by  a  reverse  process,  while  the  writing  is  slowly 
progre.ssing. 

4.  If  assurance  comes  with  the  first  focal  recognition  of  the 
digit  as  in  simpler  cases,  the  time  of  writing  the  digit  will  be 
the  time  required  to  perform  the  next  step. 

5.  Thus,  the  automatic  writing  of  the  digit  follows  the 
movement  of  the  attention.  If  the  coming  in  of  the  focal  idea 
with  its  tone  of  assurance  is  delayed,  so  much  slower  propor- 
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tionally  becomes  the  writing  of  the  digit.  If  it  clears  up  in 
consciousness  quickly,  the  remaining  unfinished  part  of  the 
digit  is  executed  with  a  rapid  stroke.  1(  the  train  of  imagery 
connected  with  the  clearing  up  of  the  idea  in  consciousness  is 
intercepted  by  irrelevant  imagery,  the  movement  of  the  pencil 
stops. 

Summary. 

1.  Simple  subtraction  is  a  derived  process,  being  governed 
in  its  mode  of  operation  by  the  laws  of  association  which  oper- 
ate in  adding  and  which  in  turn  are  derived  primarily  from  the 
conditions  of  counting. 

2.  Subtraction  is  harder  than  adding  because  the  associative 
bonds  operate  more  weakly  in  the  reverse  order.  For  this 
reason  children  should  learn  to  count  backward  as  well  as  for- 
ward. 

3.  Hence  arises  the  phenomenon  of  "subtracting  by  adding," 
which  in  practice  becomes  too  cumbersome,  and  tends  to  dis- 
appear, giving  place  to  immediate  association.  The  adding 
formula,  however,  tends  to  persist  in  subtraction  as  a  means 
of  verification. 

4.  The  older  method  of  increasing  the  subtrahend  appears 
to  be  superior  to  the  present  (more  logical)  method  of  decreas- 
ing the  minuend,  which  is  largely  responsible  for  the  difficul- 
ties of  borrowing,   (p.  24. ) 


IV.    DIVISION. 


Before  the  experiments  in  written  short  division,  a  series  ia 
simple  dividing  took  pSace,  Eight  packs  of  eighteen  cards  each 
were  u>ed.  Each  pack  contained  all  of  the  nine  multiples  of  tb 
digits,  except  I,  yielding  a  qui>tient  i  to  9,  each  multiple  appear- 
ing twice.  The  subject  divided  through  each  pack,  each  time 
differently  arranged,  ten  times.  The  divisor  was  announced 
jiist  before  the  "ready"  and  "go"  signals.  Other  conditions 
were  the  same  as  already  described  in  the  foregoing  experi- 
ments.    The  subjects  were  J.,  Bk,,  H.  and  C. 

Division  is  a  derived  pr<icess  depeudiug  primarily  upon  mul- 
tiplication in  much  the  same  way  and  for  the  same  reasons  as 
subtraction  depend:]  upon  addition. 

The  original  formulae:  as  "6  into  34,  5  times,  etc.,"  "18 
divided  by  3  gives  6,"  are  only  vaguely  motorized  as  the  work, 
is  performed,  and  apparently  assist  but  feebly  in  the  deriving 
of  results,  if  at  all  In  C's  dividing  (relatively  immediate)  the 
process  still  seems  like  a  "reverse"  process;  and  this  was  more 
proudunced  in  the  other  three  subjects.  Many  instances  of  reach- 
ing the  quotient  digit  by  way  of  the  multiplication  formula 
occurred,  as  5  "somethings"   are  54  ^  a  shadowy  9.  immedi- 
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ately  verified  by  transposition  into  the  verbalism,  "six  9's  are 
54."  This  double  formula  represents  apparently  the  primitive 
method.  It  is  always  the  last  but  sure  resort  when  the  quo- 
tient digit  fails  to  appear  promptly. 

As  with  subtraction,  this  cumbersome  double  formula  tends 
rapidly  to  be  short  circuited  into  immediate  association.  Even 
in  the  short  practice  of  1440  simple  divisions,  these  traces, 
quite  evident  at  the  beginning,  grew  appreciably  less.  But  un- 
like the  addition  formula  iu  subtracting,  the  multiplication 
formula  does  not  appear  to  be  retained  for  purposes  of  verifica- 
tioii.  It  would  seem  that  addition,  most  characterized  by  un- 
certainty of  the  four  simple  processes,  pasitex  on  its  own  un- 
certainty to  subtraction.  Although  the  subject  almost  always 
finds  his  result  right  after  proving,  he  does  not  therefore  rea- 
son, consciously  or  subconsciously,  that  the  result  as  it  appears 
is  probably  right  and  so  rid  himself  of  the  verifying  habit. 
The  habit,  on  the  contrary,  tends  to  persist.  The  subject,  in 
the  most  pronounced  cases,  seems  to  revel  iu  the  sense  of  the 
certainty,  so  largely  lacking  in  its  parent  process,  addition, 
which  use  of  the  adding  verbalism  imparts  to  the  subtracting 
step.  The  certainty  of  simple  multiplication,  seems  also  to 
impart  something  of  itself  to  simple  division;  and  any  sort  of 
veriBcalion  tends  to  fall  away.  The  character  of  the  imme- 
diate association  in  division  is  quite  different,  therefore,  from 
that  in  subtraction. 

Kinds  of  Errors,  No  errors  involving  digits  not  factors  of 
tthe  number  divided  were  discovered.  Any  factor  commonly 
Used  as  a  divisor  of  a  given  dividend  is  liable  to  appear  as  the 
(quotient  digit,  or  even  the  divisor  itself  may  so  appear.  Three 
'kinds  of  such  errors  were  found  : 

I,  Errors  making  the  divisor  or  some  other  factor  of  the 
dividend  the  quotient  digit,  as  24-^8  giving  a  quotient  8  or  4. 
Numbers  such  as  24,  16,  \i,  containing  more  than  two  factors 
commonly  used  as  divisors,  were  especially  liable  to  this  kind 
of  error.  Such  errors  are  insidious  because  the  subject  gen- 
erally passes  over  them  with  no  sense  of  inaccuracy.  Most  of 
them  were  discovered  by  the  subject  when  a  number  im- 
mediately following  gave  the  same  result,  as  24  ^6:=  3.  fol- 
lowed by  18 -r- 6  also  yielding  3;  whereupon  the  subject  remem- 
bers the  previously  motorized  3  with  the  vague  recognition  that 
the  number  which  gave  it  was  not  18.  Even  C.  made  errors 
of  this  kind. 
3.     Another  sort  of  error  arose  in  dividing  a  digit  by  itself, 

M  5-^5  =  5- 

3.  WTien  only  a  difference  of  1  exists  between  the  divisor 
and  quotient  digits,  even  if  the  divisor  is  normally  present  in 
the  subconscious  fringe,  the  subject  frequently  has  difficulty 
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in  selecting  the  required  quotient.  Id  73  -f-  S  ^  9,  8  and  g  are 
contiguous  members  in  the  counting  series,  and  as  one  comes 
into  consciousness  it  tends  strongly,  as  earlier  shown,  to  bring 
the  other  along  with  it,  and  this  creates  a  sense  of  doubt  as  lo 
which  is  really  right.  Cases  of  this  kind  are  about.tlic  only 
instances  of  any  tendency  on  the  part  of  the  subject  to  doubt 
the  quotieut  digit  as  it  appears. 

The  phenomenou  of  running  ahead  of  the  motorizing  of  the 
results,  as  in  simple  multiplication,  appears  in  simple  division 
also.  But  from  the  experience  of  the  subjects  a  definite  limit 
is  evident  abtmt  two  recognitions  in  advance  of  the  motorizing. 
If  a  third  recognition  occurs,  the  subconsciously  following  train 
of  motor  results  is  apt  to  be  lost  sight  of.  In  such  a  case  all 
becomes  hazy,  and  the  process  stops.  Having  once  gone  two 
recognitions  ahead  of  the  motorizing  series,  any  slowing  of  the 
recognition  process  is  likely  to  result  in  a  peculiar  kind  of  con- 
fusion. The  subject  feels  the  subconscious  motor  series  ap- 
proaching and  that  he  must  keep  ahead  of  it.  Such  a  momen- 
tum has  arisen  from  the  necessity  of  its  keeping  up  with  the 
recognition  series  that  when  the  recognition  series  slows  up, 
this  acceleration  in  the  motor  series  induces  forced  recognili<)ns 
and  any  of  the  foregoing  kindsof  error  may  result,  or.  as  more 
often  happens,  complete  confusion  may  arise.  Conversely  the 
checking  of  the  motor  series  imposes  a  check  upon  the  recog- 
nition series. 

Whitten  Short  Division. 

Subjects :  T. ,  Bk. ,  H .  and  C.  The  method  and  examples  used 
were  the  same  as  described  in  written  multiplication  except 
that  the  numbers  were  divided  instead  of  being  multiplied. 

As  in  the  preceding  cases  of  multiplying  and  simple  divid- 
ing, it  is  essential  to  attend  to  the  divisor  before  beginning  the 
example.  A  feeling  tone  arises  from  the  initial  attention  to 
the  divisor  corresponding  to  its  size.  Getting  well  started 
{Anregung)  requires  one  or  two  repetitions  of  the  division 
process. 

In  dividing,  the  writing  of  the  quotient  digit  occurs  near 
the  beginning  of  the  division  step.  In  multiplication  and  in 
subtraction  the  recording  of  the  corresponding  digits  occurs 
near  the  end  of  the  step.  After  the  quotient  figure  appears 
(digit  to  be  written),  the  subtraction  is  still  to  take  place 
and  the  new  dividend  to  be  formed.  This  fact  gives  todivisiou 
a  very  different  character  from  that  of  the  other  two  written 
processes.  It  greatly  encourages  automatic  writing  of  the  digit. 
The  writing  tends  to  go  along  as  a  parallel  but  separate  series, 
requiring  no  attention.  As  the  idea  of  the  quotieut  digit 
arises   into    the   focus   of  cousciousucss  it  is  motorized,  but 
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handed  over  directly  to  the  writing  mechanism,  while  the  at- 
tention, thus  freed,  passes  to  the  subtraction  of  the  product  from 
the  dividend  number.  The  figure  is  written  slowly,  its  time 
being  determined  by  the  time  required  to  complete  the  step. 

Although  the  double  multiplication  formula  did  not  tend  to 
persist  in  simple  dividing,  it  became  far  more  apparent  in 
written  division,  especially  iu  the  more  difficult  cases  where 
the  dividend  number  is  so  far  away  from  the  multiple  that  it 
suggests  it  feebly,  if  at  all.  Let  us  take  as -a  dividend  59. 
divisor.  8.  multiple  to  be  derived,  56,  quotient-figure,  7.  A 
vague  multiplication  formula  appears  as  the  subject  attends  to 
the  59  visually;  as  "something  X  8  is  something  in  the  v^icinity 
of  59."  After  more  or  less  hesitancy  56  appears  as  this  last 
wanting  terra.  The  subject  may  now  have  further  difficulty 
in  dividing  56,  in  any  of  the  ways  pointed  oat  in  the  last 
secrion.  Deriving  the  multiple  56  and  the  quotient  digit  7  are 
both  accomplished  in  motor  terras. 

If  we  work  through  a  step  or  two  of  a  section  of  an  example 
the  various  phases  may  be  more  clearly  illustrated.  Let  us 
take  6295  -K  8  =  786  -|-. 

I.  While  the  divisor  8  goes  along,  as  a  rule  in  the  simple 
cases,  as  a  ver>'  submerged  part  of  the  process,  it  is  reinstated 
as  often  as  the  subject  brings  back  the  multiplication  formula 
to  determine  the  multiple  and  quotient  digit.  The  subject 
has,  let  us  say,  already  derived  the  first  multiple  56,  as  just 
described,  a  process  often  characterized  by  the  subjects  as 
"feeling  or  groping  about  for"  the  number  required.  The  7, 
obtained  thus  by  a  motor  procedure,  is  now  to  be  written 
automatically.  The  subject  begins  to  write  the  digit  as  soon 
as  the  first  faint  idea  of  what  it  is  to  be  arises,  often  starting  to 
make  a  wrong  digit,  but  subconsciously  changing  it  to  the 
right  one  without  removing  the  pencil.  The  7  is  motorized  as 
the  idea  of  it  becomes  focal,  but  it  drops  entirely  from  con- 
sciousness normally  as  soon  as  derived,  and  the  automatic 
writing  of  it  takes  place  a.s  a  disconnected  part  of  the  pro- 
cess. 

a.  On  the  instant  of  yielding  the  7  (handed  over  directly  to 
the  automatic  writing  with  the  shortest  and  most  incipient 
pulse  of  attention  comporting  with  the  degree  of  assurance) 
the  strongly  motor  56  is  at  the  same  instant  being  subtracted 
from  the  62,  directly  seen  and  not  motorized.  In  the  subtrac- 
tion, however,  the  minuend  6  is  disregarded  and  5,  following 
the  law  also  of  all  tens  in  adding  and  subtracting,  is  very  sub- 
merged. A  visual  I  has  appeared  at  the  left  of  the  2,  the 
visually  imaged  i  and  the  perceptual  2  giving  12.  Thus  the 
subtraction  takes  place  yielding  a  strongly  motor  6.  This 
6  is  located  below  the  62.     The  writing  of  7  is  still  slowly 
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progressing,  its  speed  depending  entirely  on  the  time  of  the 
movement  of  the  attention  through  the  step. 

3  The  motor  6  felt  as  below  62.  is  now  felt  to  move  upward 
and  take  its  place  beside  the  9  as  a  visual  6,  and  the  motor 
image  having  been  translated  into  visual  terms,  now  disap- 
pears.' This  visualized  6  and  the  9  (directly  seen)  is  the  new 
dividend  69.  The  motor  imagery,  freed  from  the  care  of  the 
6,  now  initiates  the  motor  process  involved  in  gelling  back  to 
64,  and  from  this  64  to  8,  also  motor,  but  at  once  banded  over 
to  the  automatic  writing.  The  same  cycle  is  now  to  be  re- 
peated for  the  next  step,  and  so  on  to  the  end  of  the  example. 

The  motor  parts  of  the  dividing  step  were  extremely  pro- 
nounced for  H.,  often  to  verifying  of  subtracted  results  by 
counting.  Bk.  represents  an  extreme  type  of  the  verifying 
habit.  His  quotients,  often  immediate,  must  be  multiplied 
over  again  "to  see  if  ihey  are  right,"  and  he  usually  6nds 
that  they  are;  but  he  keeps  on  verifying  as  if  the  reverse  were 
true.  Very  often  remainders  appear  immediately,  but  are  not 
to  be  trusted  until  verified  by  addiug.  He  often  gets  his  re- 
mainders directly  by  adding,  in  which  case  they  are  veriSed 
by  direct  subtraction.  When  he  gets  his  new  dividend,  if  it 
is  large,  it  is  liable  to  look  "too  large,"  which  means  that  the 
whole  step  will  be  repeated  "to  see. "  The  effect  of  this  veri- 
fying habit,  upon  the  average  time  was  marked. 

As  in  multiplication,  Bk.  writes  the  figure  with  a  quick, 
forceful  stroke,  the  writing  following  the  assurance.  This  in* 
duces  a  further  disadvantageous  consequence  iu  the  breaking 
off  of  the  process  to  write  the  6gure,  for  the  main  part  of  the 
division  step  is  yet  to  be  performed.  It  is  not  only  bad  in 
itself  for  the  reason  that  it  works  against  immediate  associa* 
tion;  but  it  is  unduly  fatiguing  because  of  the  excess  of  motor 
imagery  which  the  verifying  involves;  it  lengthens  the  time 
and  prevents  automatic  writing.  When  the  thread  of  the 
process  interrupted  by  the  writing  of  the  digit,  is  again  taken 
up,  the  product  to  be  subtracted  has  often  disappeared,  and 
this  involves  the  necessity  of  reinstatement.  H.  began  by 
writing  the  quotient  digit  in  a  similar  manner,  bnt  before  the 
end  of  the  experiment  changed  his  method  unconsciously  to 
that  already  described. 

Jmmgdiate  Association.  The  type  of  immediate  association 
in  subtracting  appears  to  be  a  little  different  from  that  where 
the  mere  appearance  of  two  digits  becomes  a  cue  for  the 
writing  of  a  certain  figure.     Beside,  not  being  written  the  digit 

>  These  anbjectii  have  never  followed  or  been  taught  the  method 
in  short  division  of  patting  the  remainder  t>efore  the  dividend  figure 
for  the  new  dividend. 
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is  not  an  end  in  iLself,  as  in  actual  subtraction,  bat  a  means. 
The  point  of  view  is  that  of  deriving  a  digit  for  the  ten  of  the 
new  dividend.  That  is,  it  is  immediate  subtraction  in  the  par- 
ticular division  "set."  It  partakes  apparently  of  the  kind  of 
immediate  association  where  attention  to  the  multiple  tends  to 
produce  in  consciousness  the  quotient  digit,  the  divisor  being 
given.  Let  us  take  as  an  illustrative  case,  6  from  ri,  repre- 
sented by  the  accompanying  diagram,  Fij^,  5.  Although  simi- 
lar, the  case  is  more  complicated  than  attending  to  the  multiple 
for  deriving  a  desired  quotient.  There  is,  however,  one  com- 
pensating condition.  In  the  case  of  the  multiple,  the  given 
factor  (the  divisor)  is  extremely  subconscious;  in  this  case  the 
digit  is  very  close  to  the  focus  of  consciousntss,  being  motor- 
ized as  the  II  is  being  attended  to  visually.  As  the  11  (the 
right  hand  digit  being  seen  directly,  the  left  digit  visualized) 
is  attended  to,  it  tends  to  bring  into  consciousness  some  one  of 
the  digits  with  which  it  is  associated  as  a  sum.     Moreover  it 


^i£-  5- 

tends  to  bring  one  of  the  digits  because  a  digit  is  wanted  for 
the  purpose  of  the  new  dividend.  The  6  is  already  present 
in  strong  motor  imagery;  hence  that  digit  will  tend  to  appear 
which  is  the  associate  of  6  in  producing  ii;  and  5  will  appear 
all  the  more  quickly  because  5  and  6  are  contiguous  members 
in  the  counting  series,  though  in  descending  order.  Many 
cases  were  reported  by  all  the  subjects  in  which  the  digit  for 
the  new  dividend  seemed  "to  drop  out"  of  its  own  accord  from 
the  given  numl>er  and  take  its  place  at  the  left  a  little  above 
the  dividend  digit  of  the  new  dividend.  lu  such  cases  there 
is  attention  to  the  given  visual  number  alone,  with  no  special 
thought  of  subtraction,  exactly  as  the  multiple  is  attended  to 
in  simple  division.  A  similar  diagram  {cf.  James:  Principles  of 
Psychology.  Vol.  I.  p.  586)  might  represent  the  type  of  imme- 
diate association  in  deriving  the  quotient  digit.  Errors  in 
5-ielding  other  factors  than  the  quotient  digit  are  more  liable 
in  proportion  as  the  presence  of  the  divisor  in  the  subconscious 
fringe  is  weak, 

Relation  of  Dividend  Number  to  Difficulty  in  Dividing.    In 
muliiptying,  the  larger  multiplers  seemed  to  increase  the  diffi- 
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culty  proportiooally.  This  was  not  on  account  of  the  multi- 
plying in  itself,  bnt  becanse  of  the  increased  possibilities  of  car- 
rying and  adding.  In  division  a  simitar  relation  seems  to  bold, 
but  not  because  of  the  increased  ptjssibilities  of  the  size  of  the 
digit  to  be  subtracted,  allhougb  this  fact  is  not  without  influ- 
ence. The  chief  increase  of  difficulty,  arises  from  the  corres- 
ponding increase  of  possible  distance  in  the  number  scale  be- 
tween the  dividend  and  the  next  lower  exact  multiple.  The 
reported  cases  and  general  introspective  evidence  of  all  the 
subjects  seem  to  warrant  the  following  general  statement : 

1.  The  most  diflScult  cases  of  deriving  a  multiple  occur 
when  the  dividend-number  falls  just  under  the  next  multiple 
above;  as  6 1,  divisor  7.  63  is  strongly  suggested,  but  63  is 
not  wanted;  56  is  the  desired  multiple.  It  was  the  opinion  of 
the  subjects  that  the  attempt  to  get  back  directly  to  the  56, 
was  the  cause  of  what  they  felt  to  be  the  worst  feature  of  divi- 
sion, "the  feeling,  or  groping,  for"  part  of  the  proces.s.  The 
strong  and  natural  associative  bond  in  the  direction  of  63, 
works  directly  against  the  attempt  of  the  subject  to  get  back 
by  a  chance  hit  to  56.  Persisting  in  the  point  of  view  estab- 
lished both  by  education  and  practice,  the  subject  can  only 
flounder  about  vaguely  for  the  desired  multiple.  If,  as  some- 
times happens,  he  take^  upas  a  last  resort,  with  the  natu- 
ral line  of  association,  going  to  63,  thus  setting  aside  for  the 
momeut  the  dominating  point  of  view,  the  finding  of  the  mul- 
tiple becomes  comparatively  easy,  though  somewhat  round- 
about. At  least  it  is  little  harder  than  the  method  (multipli- 
cation) in  which  many  of  the  quotients  are  actually  derived;  as 
seven  9's  are  63.  but  one  less  is  wanted,  hence  seven  S's,  etc. 
At  least  there  is  a  pedagogic  advantage  in  this  procedure,  in 
that  it  works  in  the  line  of  the  natural  associations. 

2.  The  easiest  cases  occur  when  the  dividend-number  falls 
just  over  the  desired  multiple.  Being  thus  so  much  farther  re* 
moved  from  the  multiple  above,  and  nearer  the  one  below,  the 
dividend  number  lends  to  suggest  the  latter. 

3.  A  region  of  associative  dead-lock  appears  to  occur  with 
the  larger  divisors  somewhere  in  the  middle  region  between  the 
two  multiples.  These  cases  arc  not  so  difficult  as  the  first  class 
because  associative  tendencies,  up  and  down,  neutralize  each 
other.  This  difficulty,  of  course,  disappears  proportionally  as 
the  divisors  become  smaller,  because  the  possibilities  are  al- 
ways I  less  than  the  divisor  used. 

In  these  cases  of  increase  in  difficulty  with  increase  in  the 
size  of  the  divisor  (and  similarly  in  multiplying,  with  increase 
in  size  of  the  multiplier),  another  factor  is  operative.  It  is 
allied  to  discrimination  and  choice  in  reaction  experiments. 
Such  experiments  show  that  as  the  possibilities  increase  the 
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time  of  reaction  is  leDgthened.  Most  in  point  for  our  special 
problem  is  the  stndy  of  Vinlachgau^  upou  the  times  required 
in  mu  In  plication.  His  subjects  reacted  by  giving  the  protiucts, 
one  of  the  two  factors  being  given  them  in  advance.  As  the 
smaller  of  the  two  factors  was  always-announced  first  the  sub- 
ject bearing  "nine"  had  but  one  possibility  9X9.  If  2  was 
'first  announced,  the  range  of  possibilities  varied  from  2  to  9. 
The  tables  were  run  through  in  this  way,  and  it  was  found 
that,  in  general,  the  length  of  time  increased  as  the  number  of 
possibilities  increased,  9X9  giving  the  shortest  time. 

Sttmmary. 

1.  Division  Is  a  derived  process  based  upon  multiplication. 
Unlike  subtraction,  which  still  continues  to  be  largely  inQu- 

lenced  by  the  point  of  view  of  addition,  division  tends  to  free 
itself  from  the  point  of  view  of  multiplication  and  to  develop 
a  type  of  immediate  association.  It  does  not  revert  for  verifi- 
cation to  the  multiplication  formula,  in  a  degree  approaching 
the  tendency  in  subtraction  to  revert  to  addition.  While  sub- 
traction is  a  verifying  and  proving  process  par  excellence,  divi- 
sion is  a  process  of  immediate  association. 

2.  The  writing  of  the  quotient  figure  occurs  at  the  begin- 
ning of  the  division  step,  and  this  not  only  favors  automatic 
writing  of  the  digit,  but  practically  necessitates  it. 

3.  In  written  short  division  the  step  comprises  three  stages 

(PP-  33  f-). 

4.  The  difficulty  of  the  process  as  a  whole  increases  propor- 
tionally with  the  size  of  the  divisor,  because  of  the  increased 
range  of  possibilities  as  to  the  dividend  numbers  falling  above 
the  multiple  (p.  35). 

In  the  preceding  sections  I  have  considered  chiefly  the  more 
fundamental  aspects  upon  which  there  was  practical  unanimity 
in  the  experience  of  the  subjects,  or  marked  disagreement. 
The  various  experiments  are  of  such  a  character  as  to  be  easily 
repeated.  Any  one  wishing  to  put  the  foregoing  iuferences  to 
a  practical  test,  should  have  little  difficulty  in  ascertaining  to 
what  extent  these  phases  arc  present  in  his  own  experience 
^and  that  of  others. 
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Introdtution.  The  present  work  was  undertaken  in  order  to 
gather  material  for  the  solution  of  the  problem  :  to  what  part 
or  parts  of  the  nervous  system  may  we  refer  the  increased  and 
the  decreased  psychomotor  activity  usually  found  in  depressed- 
maniacal  insanity. 

The  earlier  psychiatrists  considered  as  separate  disease  enti- 
ties abnormal  emotional  depres-sious  and  exallatious.  under  the 
names  of  melancholia  and  mania,  and  the  condition  in  which 
there  is  a  more  or  less  regular  alternation  of  the  exaltation  and 
the  depression,  called  circular  insanity.  The  last  state  was 
deemed  very  peculiar,  but  until  the  time  of  Kraepelin  it  seemed 
not  to  have  been  closely  associated  with  either  of  the  two  other 
conditions.  To  Kraepelin  is  due  the  credit  for  having  shown 
that  circular  insanity,  mania  and  melancholia  (in  its  simple 
form)  are  interrelated  and  belong  to  one  group  which  he  termed 
Manuch-deptessive  hresein}  iloch  has  well  summed  up  the 
main  points  of  the  present  conceptions  (according  to  the  Krae- 
pelinian  school)  of  the  combination  of  mania,  melancholia  and 
the  older  circular  insanity;"  a  tendency  to  recurrence,  the  ab- 
sence of  mental  deterioration,  psychomotor  excitability  or  re- 

'  Thin  name  hfts  been  variously  translated,  the  most  cotumon  lieitiK 
•'manic-depressive  insanity."  See  Hoch's  article  in  Wootl's  Hand' 
book  of  the  Medical  Sctrnces,  Vol.  V,  "Manic  Depressive  lusaniiy," 
Paton'3  recent  book:  Psychiatry,  and  de  Pursac,  Manual  o/  Psychi- 
atry, Trans,  by  Rosanofi.  This  desiKnatioD  is  a  transliteration  of  the 
German,  regardless  of  English  meaning  and  spelling;  the  word  manii 
is  not  given  in  the  Century  Dictionary  and  the  word  depressive  means 
"able  or  tending  to  depress."  It  is  not  the  insanity  which  is  depres- 
Btve  bnt  the  depression  is  the  "insanity." 

'Op  cit. 
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tardalion,  emotional  exhilaration  or  depression,  and  difficulty 
or  (apparent)  case  in  thinking.  The.se  alternative  symptoms 
may  be  variously  comhined  in  individual  cases,  the  most  usual, 
however,  being  the  combinations  of  (a)  exhilaratioa-t-excita- 
biUty-|-fliEht  of  ideas  and  (b)  depression-(-retardaiion-|-diffi- 
culty  in  thinking.  In  the  excited  phase  of  this  condition  the 
emotional  tone  is  exalted  There  is  a  feeling  of  bitn  aise,  of  ex- 
pausiveness,  of  great  ability,  and  of  self-satisfaction.  There  is 
more  or  less  motor  excitement  and  a  seeming  rapidity  of  a.sso- 
ciations,  with  flight  of  ideas.  The  associations  are  usually 
^superficial  and  sound  associations.  The  attention  is  very  un- 
I  stable.  In  the  depressed  phase  there  is  a  lowering  of  emotional 
lone,  and  a  feeling  of  maiaise,  of  hopelessness,  perhaps  of  fear, 
and  there  may  be  suicidal  tendencies  and  attempts.  There  is 
often  a  profound  motor  disturbance  in  which  the  reactions 
— using  that  word  in  its  widest  sense — are  slowed,  and  an  ap- 
pearance of  decrease  in  associative  ability;  in  other  words  a 
retardation.  Any  of  these  symptoms,  but  of  course  notoppo- 
siles,  may  be  present  to  a  mild  or  to  a  most  marked  degree. 

The  differeuces  in  motor  activity  of  this  class  of  the  insane 
have  been  studied  to  some  extent*  but  so  far  as  I  am  aware 
there  is  no  published  account  of  work  such  as  is  here  attempted. 
At  the  present  writing  there  is  available  only  an  incomplete 
Lckeleton  of  the  work  necessary  for  a  full  understanding  of  these 
rmolor  conditions,  The  present  article  is.  however,  complete 
in  itself  and  is  to  be  considered  as  part  of  the  general  plan. 

Clinical  Histories  of  the  Subjects.  Six  subjects  were  chiefly 
used  in  the  research,  two  nurmal.  two  depressed  (retarded), 
and  two  exhilarated  (excited),  as  follows: 

Normal  subjects.  F.,  the  writer,  upon  whom  the  whole 
series  could  not  be  made,  was  used  as  one  normal  subject.  The 
other  nonnal  subject  was  B.,  a  business  man,  age  49  at  the 
time  the  experiments  were  being  made,  had  been  a  patient  at 
the  hospital  for  about  ae\'en  years.  During  the  course  of  the 
hcxperiments  B.  was  considered  'recovered,'  and  bad  been  prac- 
Sfically  so  for  about  a  year.  He  was  admitted*  to  the  hospital 
Oct.  22,  1897.  He  had  previously  indulged  quite  freely  in 
alcoholic  liquors,  but  for  over  a  year  had  very  little  alcohol. 
For  ten  months  before  admission  the  patient  had  appeared  not 

*  Especially  reaction  times:  W.  Bevan  I.^wis,  Textbook  0/  Mental 
,  I>iseases,  ad  edit  .  Londou,  1S99,  pp  164,  364  and  365.  Richet:  Dic- 
^iionnaire  de  Phvsiologie,  Article  Cerveau,  Vol.  III.  p.  29.  v.  Tschisch: 
\jsleurol.  Centrahlatt.  1885.  IV,  p.  317.  G  Lcfmann;  Psychol.  Arbetten, 
liqo4,  IV,  603-668.  On  fatigue:  ^octi,  Joum.  of  Nervous  and  Mental 
f-Jjiseaset,  1904,  XXVIII,  630628. 

*  The  ciinical  acconnlsbave  b«cn  copied  from  tlie  hospital  records. 
The  notes  were  made  chiefly  by  Drs.  A.  Hocb,  Steele,  Roberts  and 
Hamilton. 
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so  wellr  had  become  absent-minded,  depressed,  and  later  more 
inactive.  On  entrance  he  spoke  slowly  in  a  monotonous  tone, 
expression  immobile,  rather  blank,  yet  said  he  worried  about 
everything.  He  was  not  clear  as  to  where  he  was,  and  in  the 
afternoon  did  not  remember  the  physician  whom  he  had  seen 
for  a  short  lime  on  entrance  (.morning).  Later  he  was  oriented 
as  to  time,  place  and  persons,  did  not  occupy  himself,  did  not 
speak  spontaneously,  but  answered  calculation  questions,  even 
diflScult  ones,  very  promptly,  but  questions  regarding  his  con- 
dition were  answered  by  "I  don't  know."  There  was  do 
memory  difficulty.  In  four  months  he  became  a  little  more 
spontaneous,  and  his  sentences  were  a  little  longer  when  he 
talked.  In  the  gymnastic  class  he  was  reported  to  make  his 
movements  promptly  and  well.  For  four  years  he  remained 
practically  .stationary,  answering  slowly,  doing  little,  but  when 
made  to  do  things,  as  in  the  gymnasium  class,  doing  them 
promptly  and  well.  "It  is  the  fact  that  with  a  sufficient  ex- 
ternal stimulus  the  patient  can  act  prqjnptly  while  it  seems 
that  if  he  has  to  supply  the  stimulus  himself  there  is  so  little 
activity  that  it  makes  his  general  condition  appear  rather  the 
outcome  of  an  apathy  than  of  a  retardation."  In  Jnne,  1903, 
it  was  noted  that  "there  has  been  a  slow,  gradual  gain  which 
from  day  to  day  or  week  to  week,  or  even  month  to  month  has 
been  imperceptible,  but  which  on  looking  back  has  amounted 
to  a  very  great  transformation.  The  man  shows  now  in  regard 
to  conversation  and  in  regard  to  occupying  himself  with  every- 
thing that  is  possible  in  the  hospital  a  verj*  decided  sponta- 
neity. He  shows,  moreover,  good  judgment  in  his  conversation. 
He  is  one  of  the  best  billiard,  tennis  and  whist  players  and  is 
occupied  all  the  time."  He  did  not  ask  to  be  allowed  to  go 
home,  did  not  think  he  could  attend  to  his  business,  but  when 
questioned  in  regard  to  his  condition  the  old  reply  "I  don't 
know"  was  sometimes  given.  During  the  following  summer 
the  patient  was  occupied  most  of  the  time  playing  golf,  tennis, 
etc.  There  was  a  gradual  improvement,  although  when  any- 
thing out  of  the  ordinary  arose  he  was  inclined  to  hesitate  a 
little.  During  the  .succeeding  year  there  was  a  gradual  recov- 
er)' and  at  the  time  of  the  laboratory  experiments  he  was  prac- 
tically well,  although  disinclined  to  take  up  business.  The 
patient  was  discharged  May  29,  1905. 

Retardtd  subjais.  Ed.,  a  hotel  clerk,  age  21.  was  admitted 
to  the  hospital  May  8,  1904,  greatly  depressed  and  retarded. 
For  some  years  previous  to  his  attack  of  melancholia  he  had 
been  troubled  greatly  with  dyspepsia,  and  be  had  always  been 
inclined  to  worry  about  his  bu.siness  and  other  affairs.  In 
March,  1904,  the  patient  could  not  attend  to  his  work,  gave  up 
his  position,  and  was  greatly  worried  about  himself.    He  would 


say,  as  an  example  of  his  depressive  ideas,  "I  am  no  good." 
When  taken  to  drive  he  feared  lest  the  horse  was  not  strong 
enough  to  pull  him.  etc.  At  this  time  the  patient  was  taken 
to  his  father's  office  and  performed  what  Utile  things  were 
asked  of  him,  e.g.,  writing  down  orders  and  answering  the 
telephone,  but  there  was  no  spontaneity.  Gradually  he  be- 
came slower  in  his  movements,  but  in  the  beginning  of  May 
was  restless  and  once  made  an  attempt  at  suicide  by  drowning. 
After  this  be  was  even  less  active,  refused  food,  and  was  untidy 
if  not  closely  watched.  He  expressed  the  ideas  that  he  was 
turning  to  stone,  that  his  throat  bad  been  cut,  that  his  feet  had 
been  taken  off,  that  he  had  no  tongue,  and  that  his  neck  was 
broken.  After  his  entrance  to  the  hospital  he  remained  in  bed, 
lying  perfectly  quiet,  seldom  moving  any  part  of  his  body. 
Upon  repeated  requests  he  did  not  show  his  tongue,  although 
it  was  seen  to  move  slightly  in  his  mouth,  which  was  partly 
open.  There  was  no  reaction  to  pin  pricks.  He  was  tube-fed. 
Wheu  requested  he  could  be  made  to  walk  slowly  to  a  chair 
and  to  sit  down,  but  all  movements  made  at  command  were 
done  very  slowly  and  oAen  incompletely.  It  was  impossible  to 
get  the  patient  to  answer  any  questions.  On  most  occasions 
he  had  to  be  moved  by  the  nurses  from  place  to  place.  Ou  one 
or  two  occasions  he  was  heard  to  say  "What  have  I  done?" 
"Where  am  1?"  About  three  weeks  later  the  patient  obeyed 
simple  commands  such  as  'Get  out  of  bed,'  'Sit  iu  the  chair,' 
but  alt  his  mcpvements  were  made  slowly,  and  with  a  consid- 
erable interval  between  the  command  and  the  beginning  nf  the 
movement.  Common  answers  to  questions,  sometimes  given 
quite  promptly,  were  "No,"  "1  don't  know."  He  knew  bis 
name  and  age.  and  related  part  of  his  previous  history  slowly 
but  well,  but  he  did  not  know  where  be  was,  how  he  came  to 
the  hospital,  or  how  long  he  bad  been  here.  He  did  not  re- 
member the  physician  although  he  had  been  tul)e-fed  by  him 
for  twenty-three  days,  three  times  a  day.  A  few  days  later  he 
could  not  be  made  to  give  the  date,  place,  etc.,  and  answered 
to  all  questions  "I  don't  know."  At  this  time  he  was  heard 
to  remark,  "I  have  no  eyes,  no  arms,  no  legs."  Three  weeks 
later  he  knew  the  names  of  the  nurses  and  of  many  of  the 
patients  on  the  ward,  and  not  infrequently  made  remarks  about 
the  latter.  His  time  was  entirely  unoccupied,  and  was  spent 
walking  slowly  about  the  ball  or  iu  the  yard,  or  sitting  or  lying 
about  the  hall  or  iu  his  room.  On  June  2,  be  ate  welt  three 
meals  and  from  that  time  did  not  have  to  be  tube-fed.  Simple 
questions  were  uow  answered  readily,  but  questions  the  answers 
to  which  required  the  least  thought  either  received  no  response 
or  "I  don't  know."  July. 30.  there  was  considerable  improve- 
ment over  his  previous  condition.     Occasionally,  especially 
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towards  evening,  he  walked  about  better,  and  talked  more 
freely  to  tbe  nurses  and  physicians.  At  times,  however,  all 
one  could  get  from  him  was  "I  am  suffering  more  than  any 
one  else  in  the  world,"  or  "I  am  all  twisted,"  etc.  On  general 
subjects  he  often  answered  well  but  slowly,  but  so  soon  as  his 
condition  was  touched  upon,  be  would  not  answer.  He  was  at 
this  time  perfectly  clear  reRarding  his  surroundings,  oriented 
as  to  time  and  place,  and  knew  the  people  about  him.  On 
August  24th,  when  tbe  series  of  experiments  were  begun,  the 
patient  was  in  the  condition  just  described.  He  answered 
slowly  and  in  whispers  and  it  took  considerable  persuasion  and 
often  commanding  to  get  him  to  start  upon  the  work.  A 
month  later.  September  26,  it  was  noted  that  there  had  been  a 
steady  improvement  in  the  patient's  condition.  He  luok  part 
in  games,  and  made  a  fairly  natural  general  impression.  He 
played  pool  and  billiards  well.  For  about  three  weeks  he  had 
not  talked  so  much  of  being  "abused"  and  of  being  "the  sick- 
est roan  in  the  world,"  and  these  ideas  had  been  gradually 
disappearing.  The  period  of  his  convalescence  seemed  to  be 
very  short;  he  seemed  to  get  well  by  leaps  and  bounds.  The 
experiments  were  continued  from  August  24  until  bis  discharge 
"recovered"  Nov.  g,  1904. 

Ev.,  the  other  retarded  subject,  was  at  the  time  of  the  ex- 
periments 65  years  old.  He  was  a  business  man,  admitted  to 
the  hospital  Oct.  15,  1903.  In  temperament  he  was  inclined 
to  be  optimistic.  He  was  social  and  entertaiuidg,  bnt  rather 
easily  irritated.  Previous  to  his  present  illness  he  had  had  six 
attacks  of  depression.  All  of  these  had  been  rather  typical, 
showing  depression,  a  feeling  of  inadequacy,  and  some  retarda- 
tion. These  attacks  came  respectively  at  the  following  ages: 
22.  30,  37.  44.  51.  and  58.  The  later  ones  lasted  about  six 
months,  and  the  course  was  very  similar  in  all.  Each  started 
with  a  depression,  and  a  gradual  quieting  and  inactivity. 
Then  he  took  little  interest  in  things  about  him,  was  depressed 
about  everything,  thinking  that  his  business  was  'going  to  the 
bad'  and  that  his  family  would  lie  ruined.  At  these  times  there 
was  considerable  self-reproach,  etc.  He  always  spoke  in  a  low 
tone  and  answered  slowly.  The  attacks  usually  wore  off  quite 
gradually,  with  an  improvement  in  his  physical  condition  and 
a  relief  from  his  insomnia,  and  he  relumed  to  his  'natural  opti- 
mistic self.'  During  the  past  five  years  the  patient  had  been 
under  a  mental  strain  Iiecan.se  of  bn.siness  dilBcuUies.  The 
present  illness  began  in  December,  1902.  He  began  to  be  de- 
pressed and  to  sleep  poorly,  but  kept  at  his  business  until 
February,  1903,  when  the  firm  failed.  He  was  'completely 
exhansted'  by  the  failure  and  rt:mained  in  bed  for  a  week  dur- 
ing which  lime  his  condition  was  as  follows:  quiet,  felt  unable 
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to  do  things,  bad  considerable  self- reproach,  took  little  interest 
in  things  about  him,  complained  of  feeling  exhausted  and 
weak.  Then  he  became  restless  and  agitated  and  would  not 
cat.  Tie  was  sent  to  an  insane  hospital  in  a  neighboring  city, 
his  restlessness  disappeared  and  gave  place  to  a  retardation. 
He  remained  quiet  for  the  most  of  the  time,  sat  in  one  place, 
and  had  to  be  urged  lo  do  things.  He  was  mentally  clear, 
and  well  oriented.  On  entrance  lo  McLean  Hospital,  October, 
1903,  the  patient  answered  questions  very  slowly — five  to  eight 
seconds — looked  quite  depressed,  obeyed  commands  slowly, 
walked  quite  hesitatingly,  protruded  the  tongue  barely  beyond 
the  lips.  He  sat  about  unoccupied,  without  any  spontaneous 
talk,  almost  with  no  movement.  He  showed,  in  fact,  a  very 
typical  psychomotor  retardation.  He  is  senile  physically,  but 
not  mentally.  The  condition  of  the  patient  remained  stable. 
He  was  always  quiet,  saying  and  doing  nothing  except  an  oc- 
casional mumbled  answer  in  a  tone  so  low  as  to  be  scarcely 
audible.  His  time  was  occupied  in  standing  quietly  or  .<;itting^ 
in  one  place,  occasionally  looking  around  faim.  He  occasion- 
ally  answered  questions  briefly,  slowly,  and  in  a  very  low  tone. 
When  told  to  go  to  the  dining  room  be  went  ver^*  slowly,  but 
was  able  to  6nd  his  own  seat.  He  ate  in  a  normal  mannt^r, 
using  knife,  fork  and  .spoon  properly,  and  at  the  proper  times. 
At  night  he  would  not  undress  himself,  and  in  the  morning 
would  not  get  up  until  taken  out  of  bed  by  the  nurse.  He  ate 
and  slept  well.  During  the  next  few  months  the  patient  grad- 
ttally  improved  in  that  he  took  more  notice  of  things  about 
him,  moved  a  little  more  quickly,  and  more  often.  He  looked 
after  his  wants  l>ettcr,  and  was  a  little  more  independent,  f.  ^., 
he  would  go  to  the  dining  room  when  the  bell  was  rung. 
From  that  time  the  condition  remained  almost  stable.  He  sat 
about  the  ward,  always  unoccupied,  very  depressed,  never 
talked  to  any  one  except  to  answer  questions.  He  was  dis- 
tinctly retarded  except  in  the  matter  of  eating,  which  he  did 
as  rapidly  as  any  one.  He  dressed  and  undressed  himself 
slowly.  He  was  perfectly  oriented  as  to  lime  and  place,  and 
knew  the  people  about  him.  There  seemed  to  be  no  memory 
defect  and  no  thiuking  disorder.  The  following  is  a  note  made 
August  29.  1905:  "Very  little  change  has  been  noted  in  the 
patient's  condition.  He  is  always  seen  sitting  dejected  and 
inactive  in  the  sitting  room,  and  if  asked  to  shake  hands  he 
extends  his  right  hand  very  slowly  forward.  In  answering  a 
question  he  hesitates  (or  some  time,  and  finally  whispers  oat 
a  reply.  This  observation  applies  to  his  conduct  on  the  ward, 
where  his  retardation  is  marked.  About  two  weeks  ago  he 
was  taken  to  the  laboratary  for  four  days  to  be  put  through  a 
ntunber  of  tests.     One  of  these  tests  required  him  to  read 
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aloud,  which  be  did  quite  audibly  oo  the  third  day.  .  .  . 
Other  tests  were  responded  to  in  such  a  manner  as  to  indicate 
that  he  not  only  understood  all  that  was  said  to  him,  but  that 
he  could  do  various  ibitigs  calling  for  a  considerable  exercise 
of  his  power  of  attention,  recognition  and  discrimination. 
Once  an  experiment  was  explained  to  him,  he  co-operated  in- 
telligently, and  although  with  considerable  retardation,  quite 
accurately.  .     .     His  memory  is  good,  as  is  also  his  ori- 

entation as  to  time  and  place.  Depressive  ideas  remain,  as  for 
example,  his  usual  answer  to  questions  concerning  bis  health: 
"No  belter — I  shall  never  be  any  belter.'*  (Hamilton.)  This 
patient  took  part  in  the  experiments  reported  in  this  paper 
from  August  to  December,  1904,  and  again  in  August,  1905. 
He  was  discharged  to  go  to  another  hospital  Oct.  8.  1905.  in 
the  condition  that  had  been  characteristic  of  him  for  the  past 
year. 

Excited  Subjects.  C,  age  48,  a  mechanic,  of  fair  education, 
with  a  fourth  attack  of  insanity,  was  admitted  as  a  patient  to 
the  hospital  August  2,  1904.  The  first  attack  (March  8  to 
May  21.  1901)  was  a  depression.  The  patient  had  been  a 
heavy  drinker  and  six  years  before  entrance,  in  1901,  he  had 
taken  the  Keeley  cure.  After  that  he  did  not  drink  until  a 
short  time  before  his  admission.  In  the  previous  snmmer  C. 
was  very  irritable  and  inclined  to  worry  over  small  matters. 
Then  he  lo.st  intere.st  in  his  work.  Four  numth.s  before  admis< 
sion  be  stopped  work,  and  thought  his  friends  were  against 
bira,  avoided  them,  became  morose  and  remained  at  home. 
His  memory  at  that  time  was  not  go<^d.  he  slept  poorly,  but 
there  was  no  marked  depression.  When  admitted  (March, 
1901)  the  patient  said  that  he  stopped  work  because  he  could  , 
not  attend  to  it  and  "got  balled  up."  He  had  difficulty  in 
thinking.  Multiplications  ihal  required  much  thinking  were 
difficult  and  almost  impassible.  He  said  spontaneously  that 
his  memory  was  poor  and  objectively  it  was  shown  to  be  so. 
Things  which  he  knew  well,  c.  g.,  when  he  came  to  the  hos- 
pital, when  he  last  saw  the  physican,  etc.,  took  him  a  long 
time  to  think  out.  He  worried  because  he  could  not  do  his 
work.  During  the  succeeding  two  and  one-half  months  he  im- 
proved rapidly,  felt  able  to  lake  up  his  work  again,  and  said 
that  his  memory  was  good  again.  His  second  attack  was  an  ex- 
citement (December  4,  1901,  to  March  18,  1902).  After  leav- 
ing the  hospital  in  May  he  began  to  work,  bought  another 
business,  worked  hard,  and  showed  good  judgment  in  his 
affairs.  In  November  he  became  exhilarated,  and  talkative, 
but  not  unduly  expansive  in  his  ideas.  He  also  showed  a  cer- 
tain forget  fulness.  During  his  stay  at  the  hospital  he  was 
decidedly  euphoric  and  exhilarated,       He  showed  a  great  deal 
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of  over-activity.  He  talked  much,  decorated  his  room,  and 
showed  a  distinct  Eight  of  ideas.  Everything  was  said  to  be 
"fine;"  the  hospital  "the  finest  place  in  the  world."  etc.  He 
showed  no  memon'  defect  at  ihal  time,  but  on  the  contrary 
had  a  good  grasp  on  details  of  both  present  and  past  events. 
He  gradually  qnicted  down  and  became  more  normal  and  was 
discharged  "much  improved."  For  four  months  the  paliL-nt 
worked  well,  but  was  a  trifle  irritable  from  time  to  lime,  and 
in  the  summer  became  quite  tired.  About  three  months  before 
his  third  admission  he  began  to  have  difficulty  in  applying  him- 
self to  his  work,  and  drank  heavily.  Afterwards  he  could  not 
do  his  work,  became  seclusive  and  slept  poorly.  Readmitted 
in  December,  1902.  he  was  depressed  until  May,  1903  (third 
attack).  In  this  attack  he  was  more  depressed  than  he  had 
been  in  igoi.  He  said  he  was  *done  for,'  would  never  amount 
to  anything,  others  did  not  want  him  around,  etc.  In  church 
he  felt  that  the  clergyman  was  talking  at  him  because  he  talked 
of  vices,  and  he  asked  if  he  should  not  gel  np  and  confess.  He 
was  unoccupied,  complained  of  feeling  dull  in  his  head,  heavy, 
and  said  his  mind  was  weak  and  that  he  could  not  remember 
things.  He  said  very  little.  Objectively  his  memory  was  not 
found  to  be  particularly  pjoor,  he  was  oriented  in  regard  to  the 
place  and  lime,  and  he  knew  the  names  of  those  with  whom 
he  came  in  contact.  His  calculation  ability  was  poor,  and  he 
said  it  was  difficult  for  him.  He  improved  during  the  five 
mouths  of  his  stay  and  was  discharged  in  May,  1903. 
Later  he  became  abnormally  irritable  and  excited  and  returned 
to  the  hospital  August  2,  1904.  During  the  interval  of  over 
a  year  he  drank  frequently  and  at  these  times  neglected  his 
business.  At  such  times  he  talked  alternately,  religiously  and 
profanely.  During  the  six  weeks  previous  to  his  re-entrauce 
to  the  hospital  he  was  more  talkative,  sometimes  abusive,  and 
be  took  no  rest  and  went  to  meals  irregularly.  During  this 
period  he  was  arrested  twice  for  acting  peculiarly.  His  man- 
ner at  the  hospital  was  a  jolly  one.  and  his  talk  showed  a 
"flight."  He  remained  exhilarated  as  evidenced  by  his  gen- 
eral activity  in  sports  and  in  his  movements  and  talk.  He  was 
apt  to  become  irritable  at  the  slightest  provocation.  This  was 
his  condition  during  the  experiments.  In  May.  1905.it  was 
noted  that  he  had  become  a  little  quieter,  but  that  he  made  the 
impression  of  still  being  mildly  exhilarated.  July  29.  1905,  the 
patient  was  discharged.  He  had  become  less  exhilarated,  but 
remained  active.  His  conversation  was  clear  and  not  particu- 
larly expansive.  Throughout  the  last  attack  the  patient  did 
not  seem  to  realize  that  his  condition  was  abnormal.  The  diag- 
nosis that  was  made  was  "Manic-depre.ssive  in.sanity,  circular 
form.*'     For  a  time,  and  particularly  during  the  first  two  at- 
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tacks,  there  was  considerable  doubt  about  the  diagnosis.  At 
first  he  was  considered  a  case  of  "General  paralysis.'*  This 
was  due  largely  to  the  presence  of  certain  physical  signs,  e.g.^ 
no  pupillary  reaction  to  light,  but  good  reaction  to  accommo- 
dation. Later  the  tendo  Achllliii  reBcrx  was  noted  to  lie  absent, 
but  there  were  no  speech  defects,  no  tremors,  no  gait  disturb* 
ances,  and  the  other  reflexes  were  found  to  be  normal.  In 
view  of  the  facts  that  there  is  no  noticeable  dementia,  and  that 
there  is  a  regular  alteruation  of  the  depreiisioas  and  excite- 
ments, it  seems  most  probable  that  the  man  is  not  a  case  of 
pare.sis.  If,  however,  it  happens  that  he  is  found  to  be  paretic, 
the  results  of  the  experimeats  would  not  be  affected,  because 
at  the  time  the  tests  were  made  he  was  undoubtedly  in  an  ex- 
cited, maniacal  condition  without  dementia.  The  pupillary 
disturbance,  I  think  is  the  result  of  the  man's  occupation.  He 
has  to  look  alternately  at  bright  lights  and  to  dark  objects,  and 
this  would  tend  to  reduce,  perhaps  abolish,  the  light  reflex. 
P.,  was  a  bright  bnsiness  man,  age  48  at  the  time  of  his  ad- 
mission to  the  hospital,  May  29.  1904.  At  this  time  he  was 
greatly  excited  and  exhilarated,  and  remained  under  hospital 
care  until  December  5,  190+,  when  he  was  discharged  on  a  \isit 
home.  A  month  later  he  was  brought  back  to  the  hospital 
very  depressed,  after  a  suicidal  attempt.  He  is  now  in  the  hos- 
pital (November,  1905).  The  course  of  bis  disease  is  a  typical 
mania-melancholia,  the  manisch  depressive  Irresein  of  Kraepelin. 
Three  years  previous  to  the  present  attack  P.  had  bought  a 
business  on  a  friend's  advice  and  when  he  found  later  that  it 
was  much  worse  than  any  one  could  have  expected,  he  became 
melancholy.  This  abuormal  depression  was,  however,  only  ol 
a  short  duration,  a  couple  of  weeks.  Four  weeks  l>eforc  en- 
trance to  the  hospital  P-  again  became  "worked  up'  over  his 
business,  but  this  time  the  insanity  took  on  the  excited  form. 
Much  extra  work  had  been  thrown  upon  him  in  the  business 
in  which  he  was  engaged,  and,  in  addition,  he  was  occupied 
with  the  affairs  of  another  concern  that  he  was  purchasing. 
He  took  a  trip  to  New  York  in  connection  with  the  new  busi- 
ness, and  there  was  very  erratic.  For  example,  it  is  said  that 
he  bought  500  pocket  knives  and  distributed  them  among  the 
street  gamins.  Returning  to  Massachusetts  he  wrecked  the 
furnishings  in  a  Pullman  coach,  was  arrested  and  finally 
brought  here.  On  eutrauce  he  was  talkative,  excitable,  med- 
dled with  everything.  He  seemed  to  be  perfectly  clear  in  re- 
gard to  his  surroundings.  He  was  expansive,  euphnric,  and 
quite  convinced  of  his  own  power  and  excellency.  There  was, 
however,  no  absurdity  in  his  expansiveness  or  in  his  general 
behavior.  He  showed  insight  into  his  condition,  realized  that 
he  was  excited  and  irritable,  but  wanted  to  go  to  a  summer 
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resort  for  rest  rather  than  remain  in  the  hospital.  There  was 
a  marked  fiight  or  ideas.  He  knew  the  other  patients  were  in- 
sane, knew  the  names  of  the  people,  and  was  oriented  as  to 
place  and  time.  He  remained  in  that  condition  for  about  five 
weeks.  Then  he  became  more  excited,  would  not  keep  his 
clothes  on,  was  violent  when  an  attempt  was  made  to  restrain 
bim.  In  this  .state  he  talked  of  religious  matters  and  sang  very 
often.  He  believed  that  be  saw  worlds  made,  and  that  he  lived 
in  another  world,  although  he  appeared  to  be  perfectly  clear  in 
regard  to  his  surroundings,  and  only  once  did  he  not  recognize 
l^people.  After  a  wet k  of  this  violent  excitement,  he  became 
:  calmer  although  still  much  exhilarated.  His  talk  was  volu- 
minous and  he  did  not  occupy  himself  beyond  writing  letters 
^  about  his  business  ventures  and  erotic  epistles,  all  comparable 
[  to  his  talk.  About  the  middle  of  September  the  patient  showed 
signs  of  improvement.  He  tended  to  keep  to  his  mom  more 
and  not  to  meddle  with  things,  although  be  was  still  exhila- 
rated. He  began  to  have  some  insight  into  his  condition,  ex- 
plaining  it  as  "brain  fever."  Later  he  ceased  his  continuous 
talking,  although  he  would  chatier  so  long  as  any  one  would 
ask  him  an  occasional  question.  He  gave  up  writing  letters, 
and  read  much  with  enjoyment.  Four  or  five  weeks  later  he 
was  not  so  active  but  remained  exhilarated.  His  talk,  how- 
ever, was  more  hopeful  than  his  financial  affairs  warranted.  It 
was  in  this  condition  that  he  first  came  to  the  laboratory,  and 
the  experiments  continued  until  he  was  discharged  in  Decem- 
ber, in  the  meantime,  he  gradually  became  more  natural  in 
actions  and  talk,  and  his  excitement  was  noticed  only  in  a 
great  activity  in  bis  games  and  amusements.  As  has  been 
said,  a  month  later  he  returned  to  the  hospital  depressed  and 
retarded. 


During  the  time  of  the  experiments,  therefore,  B.  and  F. 
were  normal  subjects.  Ed.  and  Hv.  were  greatly  depres.sed  and 
retarded,  and  C.  and  P.  were  mildly  excited  and  expansive. 
The  four  last  cases,  possibly  with  the  exception  of  Ev.,  showed 
a  considerable  improvement  during  the  course  of  the  experi- 
ments both  in  the  lalwratory  and  t»n  the  ward.  Ev.  improved 
greatly  in  rapidity  in  the  laboratory,  as  will  be  shown  later, 
and  be  talked  more  freely  and  louder,  but  on  the  ward  there 
was  no  appreciable  improvement  At  no  time  did  any  of  the 
subjects  show  any  difficulty  in  thinking  and  there  was  in  none 
of  them  any  appreciable  (by  tests)  memory  or  attention  dis- 
order 

All  the  subjects  seemed  willing  to  take  part  in  the  experi- 
nient<:  some  o!  them  were  anxious  to  show  how  well  they  could 
do.     The  experiments  also  gave  them  a  change  of  scene  and 
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occupation,  which  was  probably  an  agreeable  change  to  them 
from  the  monolony  of  their  ordinary  life.  The  results,  there- 
fore, are  as  truslworlhy.  it  seems  to  me,  as  could  be  exjjected 
with  normal  people  of  the  same  grade  of  intelligence. 

The  series  was  continued  in  some  cases  for  a  period  of  fifteen 
weeks  with  intervals,  but  some  of  the  patients  were  not  used 
for  more  than  half  that  time  The  results  from  all  the  subjects 
are  comparable  if  we  take  the  results  in  serial  weeks  as  will  be 
done.  The  degree  of  retardation  in  Ev.  and  Ed.  differed,  but 
so  far  as  the  general  problem  is  concerned,  this  variation  is  not 
of  great  importance.  C.  and  P.  at  the  time  of  the  experiments 
did  not  greatly  differ  in  the  degree  of  exhilaration,  but  if  there 
was  a  difference,  P.  was  probably  the  more  excitable. 

Description  of  Experiments.  All  the  work  to  be  reported  in 
the  present  paper  deals  with  the  time  of  certain  mental  proces- 
ses. A  number  of  other  experiments  were  made  on  accuracy, 
memory,  judgment,  and  apprehension,  but  these  will  not  be 
published  at  this  time.  The  object  of  the  time  le.'ft.s  was  to 
determine  the  amount  of  slowing  in  the  cases  of  retardation, 
and  any  marked  increa.<;e  in  ability  in  the  exhilarated  patients 
who  were  convinced  of  their  own  excellency. 

The  following  seven  kinds  of  experiments  were  made : 

A.  The  lime  of  rapid  tapping. 

B.  The  time  of  the  simple  reaction  to  sound. 

C.  The  time  of  choice  reactions  to  sounds. 

D.  The  rapidity  of  reading. 

£.    The  time  of  discriminating  and  marking  out  letters. 

F.  The  time  of  adding. 

G.  The  time  of  discriminating  and  distributing  colored 
cards. 

In  addition  to  these  tests  a  few  other  time  measurements 
were  made  and  these  fewer  and  less  systematic  experiments 
will  be  mentioned  incidentally  in  the  text.  It  should  be  noted 
that  most  of  the  tests  were  made  as  simple  as  was  consistent 
with  accuracy,  in  order  that  the  same  kinds  of  experiments 
might  be  performed  later  on  the  wards  with  other  patients,  who 
couM  not  conveniently  be  brought  to  the  laboratory,  or  who 
might  become  unduly  excited  in  a  strange  situation.  With 
the  exception  of  the  reaction  time  experiments,  the  tests  were 
of  such  a  character  that  the  patients  were  tolerably  familiar 
with  the  materials  and  methods  that  were  employed. 

The  results  have  been  grouped  by  weeks,  and  the  average 
weekly  averages  are  given  in  the  following  tables  unless  other- 
wise designated.  Prom  these  averages  the  average  variations 
were  calculated  and  these  are  also  given  in  the  tables.  The 
number  of  experiments  in  one  week  varied  with  the  character 
of  the  test.     In  such  tests  as  rapid  reading,  tapping  time,  etc.. 
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usually  five  determinations  were  made  each  week,  but  in  tfae 
reaction  time  experimeots  from  ten  to  one  hundred  were  made 
each  day.  The  numbers  of  experiments  of  each  kind  are  noted 
in  the  appropriate  tables.  The  arbitrary  weekly  division  of 
the  results  was  made  in  order  to  determine  the  practice  effect. 

A.  The  method  for  determining  maximum  rapidity  of  tap- 
ping was  as  follows :  A  sheet  of  paper,  8  x  lo  inches,  was 
placed  before  the  subject,  a  pencil  was  given  to  him,  and  he 
was  instructed  (and  shown)  to  tap  progressively  in  lines  back 
and  forth  on  the  paper  at  his  maximum  speed.  The  signals 
for  starting  and  stopping  were  explained  to  him,  and  the  ex- 
perimenter watched  the  tapping  of  the  subject  to  see  that  the 
beginning  and  end  of  the  process  coincided  with  the  signals. 
The  tapping  movement  was  made  by  the  forearm,  although  no 
insisteuce  was  made  on  this  point.  Most  of  the  subjects  re- 
mained seated  at  the  table  for  the  experiment,  but  one  (C. ) 
said  it  was  much  easier  for  him  to  stand  up  to  tap.  Thirty 
seconds  was  chosen  as  a  convenient  lime  in  which  the  subject 
had  an  opportunity  of  warming  up  and  of  attaining  his  maxi- 
mam  speed,  and  it  seemed  not  sufficiently  long  to  show  any 
plain  evidences  of  fatigue.  In  this  method  there  is  a  possibility 
of  a  constant  error  of  plus  one  tap,  but  probably  not  more,  and 
this  constant  error  was  probably  the  same  in  all  the  subjects. 
The  number  of  taps  in  the  thirty  seconds  was  counted,  and 
the  time  for  making  one  tap  was  found  by  dividing  the  total 
time  by  the  number  of  dots  on  the  paper.  The  differentiation 
of  the  parts  of  the  tapping  process,  /.  f.,  the  holding  down,  the 
holding  up,  etc.,  could  not  be  calculated  from  the  records. 
Such  details  were  considered  unnecessary  in  this  work.  Usu- 
ally only  oue  experiment  of  this  character  was  made  each  day. 

B.  The  time  of  simple  reaction  to  sound  was  determined 
by  means  of  a  Hipp  chronoscope.  The  patient  was  instructed 
to  hold  down  the  electric  key,  and  to  release  it  so  soon  as  the 
sound  was  heard.  The  stimulus  was  produced  by  an  electric 
telegraph  sounder,  and  was  a  clear,  sharp,  rather  loud  sound. 
Two  or  three  days'  practice  in  reacting  to  the  sound  was  given 
to  each  subject  before  any  time  measurements  were  made. 
This  was  done  to  familiarize  the  subject  with  the  apparatus 
and  to  get  rid  of  any  possible  fear  of  electricity,  etc,  that 
might  have  been  present  at  the  beginning.  None  of  the  pa- 
tients showed,  however,  the  least  sign  of  fright,  and  all  re- 
ported that  they  had  none.  In  each  day's  series  about  half  a 
dozen  practice  reactions  were  made  before  the  time  measure- 
ments were  taken.  All  the  subjects  were  right-handed,  and 
only  the  right  band  was  u.sed  in  these  experiments.  The 
chronoscope  was  controlled  frequently  by  a  fall  hammer.     la 
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the  calculation  of  the  records  the  weekly  averages  and   the 
average  variations  were  determined. 

Experiments  on  the  reaction  to  light  and  tactile  stimuli  are 
planned  to  supplement  the  present  ones  on  sound,  and  reac- 
tions with  the  lips  as  well  as  with  the  hand.  For  a  solution 
of  the  funeral  problem,  t.  e.,  the  localizaliou  in  the  nervous 
system  of  the  retardation  and  excitation  processes  such  experi- 
ments will  probably  be  necessary. 

C.  The  sound  apparatus  used  in  the  experiments  on  simple 
reactions  was  employed  in  the  choice  reaction  tests  to  give  a 
loud  sound  (same  intensity  as  in  simple  reactions),  and  for  the 
less  intense  sound  a  teltgraph  key  was  hit  gently.  The  in- 
tensity and  quality  of  the  low  sound  diflFered  from  the  other 
sound,  and  the  intensity  probably  also  varied  in  the  different 
experiments.  The  right  hand  reacted  to  the  sound  for  the 
telegraph  sounder,  as  in  the  simple  reactions,  and  the  left  re- 
acted to  the  sound  from  the  telegraph  key.  The  reactions  with 
the  right  hand  were  used  for  comparison  with  the  times  of  the 
simple  reactions.  Only  these  right  hand  reactions  were  timed, 
but  the  subjects  did  not  know  that  the  left  hand  reactions  were 
not  being  taken.  This  procedure,  /.  e.,  considering  only  the 
right  band  reactions,  was  necessary  in  order  to  make  the  results 
comparable  with  the  results  for  the  simple  reactions. 

D.  The  time  necessary  to  read  aloud  one  word  was  found 
from  a  rapid  reading  of  a  page  of  printed  matter  from  three 
hundred  sixty  to  four  hundred  words  in  length.  The  subjects 
were  given  the  page  of  printing  and  instructed  to  read  aloud  at 
a  maximum  speed  to  the  end  of  the  page.  The  total  time 
divided  by  the  number  of  words  gave  the  average  time  for 
reading  oue  word.  The  matter  which  was  read  was  unfamiliar 
to  all  the  subjects.  The  words,  however,  were  neither  peculiar 
nor  difficult.  The  type  was  lo-point.  single  leaded.  In  ex- 
periraenla  such  as  these  the  time  will  vary  greatly  with  the 
individual,  since  education  and  previous  practice  play  great 
parts  in  the  ease  of  reading.  The  patients  who  were  used, 
however,  did  not  vary  very  much  in  their  average  of  intelli- 
gence, and  possibly  not  much  in  their  reading  practice.  It  is 
possible  that  C.  was  least  intelligent  and  the  least  read  of  all 
the  patients  and  Ev.  the  most  intelligent  and  most  widely  read. 
These  are  the  impressions  the  writer  got  from  careful  observa- 
tion of  the  subjects,  but  it  is  extremely  difficult,  almost  impos* 
sible,  as  all  know,  to  make  any  accurate  estimate. 

£.  One  hundred  E's  in  a  number  of  words  with  an  average 
total  of  850  letters  were  to  be  discriminated  and  crossed  out  as 
rapidly  as  possible.  The  subjects  were  not  informed  how  many 
letters  there  were  to  be  crossed  out,  but  only  to  do  the  work 
accurately  and  rapidly.     This  experiment,  but  with  100  A*s  in 
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a  total  of  500  letters,  was  used  in  the  tests  of  the  Columbia 
College  students.'  The  time  for  the  total  task  was  taken  by  a 
Slop  watch.  The  number  of  omissions  was  noted.  The  pro- 
posed method  of  calculating  the  results  by  lengthening  the 
time  proportionately  to  the  number  of  omitted  letters  was 
tried,  but  was  given  up.  The  total  time  in  any  one  experi- 
ment is  the  sum  of  the  time  for  discriminating  the  850  letters, 
and  the  time  for  marking  the  100  E's.  In  the  tables  both  the 
total  time  and  the  number  of  omissions  are  given.  This  test 
was  very  unsatisfactory,  owing  to  the  two  factors  of  variability, 
lime,  and  accuracy.  With  some  subjects  the  accuracy  did  not 
greatly  vary,  and  with  others  the  time  was  fairly  constant. 

F.  The  time  of  adding  was  obtained  from  a  series  of  twenty 
problems.     Each  problem  consisted  of  two  &ve-digit  figures, 

43678 
one  placed  over  the  other,  e.  g. ,  34924.  I  had  prepared  twenty- 
eight  different  sheets,  each  with  twenty  problems,  and  each 
problem  differing  from  the  others.  These  sheets  were  used  in 
regular  order  for  each  of  the  subjects.  The  time  interval  be- 
tween the  first  and  second  use  of  any  particular  sheet  was  so 
long  that  there  could  be  no  memory  of  the  particular  problem. 
The  results  of  the  additions  were  written  by  the  subjects  betow 
the  problems,  and  a  check  could  then  be  made  on  the  accuracy. 
The  total  time,  from  the  start  uutil  the  last  figure  iu  the  sum 
of  the  twentitth  problem  was  written,  was  noted.  In  some 
cases,  particularly  Ev.  and,  at  first,  Ed.,  there  was  considerable 
hesitation  between  the  problems,  and  these  two  subjects  had  at 
first  to  be  'prodded*  to  proceed  to  the  next  problem.  There 
was,  accordingly,  considerable  lost  time,  and  this  also  was 
noted.  If  this  lost  time  is  subtracted  from  the  total  time  we 
can  find  the  actual  time  for  the  addition  and  the  writing  of  the 
answers.  In  the  tables  in  which  these  results  arc  found  there 
will  be  uoted  the  designations,  'total  time*  and  'actual  time.' 
These  results  are  to  be  understood  as  explained  above.  No 
determinations  of  the  'actual  time'  could  be  made  on  the  writer. 

The  time  lost  between  the  problems  couid  be  determined 
only  approximately;  the  error  may  be  as  much  as  one  half 
second,  but  probably  there  were  sufficient  plus  and  minus  vari- 
ations in  the  individual  estimations  of  the  niueteeu  intervals  to 
counterbalance  to  some  extent. 

F.  The  discrimination  and  marking  of  the  E's  proved  in  so 
many  ways  a  difficult  test  to  interpret  that  a  few  weeks  after 

'  See  Cattell  and  Farraml;  Physical  and  Mental  measurement •  of 
Ihe  Siadents  of  Columbia  tJuiversity.  Psychol.  Review  (1896),  IH;  and 
Wisfiter:  The  CorTclatlou  of  Mental  and  Physical  Tests,  Psychol.  Re. 
view  Monograph  Suppl.,  No.  16,  1901,  pp.  62. 
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the  beginning  of  the  series  on  Ed..  Ev.,  and  F.  I  introduced 
the  additional  experiment  of  discrimination  and  distribution  of 
colored  cards.  Ten  cards  each  of  a  different  color  were  placed 
in  a  semicircle  on  the  table  iu  front  of  the  subject,  and  be  was 
given  a  pack  of  one  hundred  colored  cards,  ten  cards  of  each 
of  the  colors  represented  on  the  table.  He  was  instructed  to 
distribute  the  cards  as  rapidly  as  possible,  and  to  place  the 
cards  ot  one  color  iu  the  appropriate  place.  The  cards  were  so 
shuffled  that  no  two  cards  of  the  same  color  came  together  in 
the  pack.  Each  card  was  three  inches  square.  The  colors  X 
used  were:  white,  light  pink,  pink,  red,  yellow,  gray  green, 
very  light  green,  li^ht  blue,  blue,  gray.  The  cards  were 
placed  iu  the  loregoing  order  beginning  either  at  the  left  or 
right  hand.  Sometimes  the  white,  pink,  red  eud  of  the  semi- 
circle was  placed  at  the  right,  sometimes  at  the  left.  No  regn- 
lar  order  was  used  and  no  habit  in  that  respect  could  be  formed. 
There  was  sufficient  difference  in  the  colors  to  make  them 
easily  distinguished  from  each  other,  but  the  differences  be- 
tween white  and  light  pink,  light  green  and  light  blue,  and 
gray  and  green  gray,  were  on  the  other  hand  sufficiently  small 
to  demand  close  attention  to  the  distribution.  Occasionally  a 
subject  would  put  two  cards  at  one  time  in  the  pile,  the  second 
card  not  having  been  handled  and  discriminated.  This  was 
always  counted  as  one  error.  More  often  the  mistakes  were 
mistakes  iu  discrimination.  The  cards  which  were  the  most 
difficult  to  discriminate  were  sometimes  confused,  for  example, 
a  gray  would  be  placed  on  the  green  gray  pile.  Sometimes  in 
these  piles  there  would  be  collections  a.s  follows,  pink,  pink, 
piuk.  white,  white,  white,  etc.,  and  white,  white,  white,  pink, 
pink.  etc.  Each  of  these  arrangements  was  counted  one  mis- 
take, since  the  discrimination  and  sorting  went  on  just  as  if 
the  white  and  pink  positions  had  been  interchanged.  The  time 
given  in  the  tables  is  the  time  obtained  plus  a  proportionate 
amount  for  the  errors  of  omission. 


In  the  tables  the  averages  are  grouped  according  to  the  serial 
weeks,  to  make  the  results  of  all  the  subjects  as  comparable  as 
possible.  The  experiments  were  not,  however,  made  at  the 
same  time.  The  series  on  Ed  ,  Ev.  and  F.  were  begun  August 
22-27,  B's  series,  Sept.  5-10,  and  the  series  on  C.  and  P.  Oct. 
23-29.  1904.  A  few  experiments  were  made  on  Ev.  Au- 
gust 21,  22,  25  and  24,  1905.  S.,  a  subject  in  another  series 
of  experiments,  but  whose  results  will  be  considered  in  the 
appropriate  places,  was  used  July  6-21,  August  8-19.  and  Au- 
gust 21-26,  1905.  All  the  experiments  on  C,  P.  and  S.  were 
begun  on  the  same  day.  The  experiments  on  sorting  the  col- 
ored cards,  it  has  been  mentioned,  were  not  begun  for  some 


MHNTAL   PROCESSES. 


53 


time  after  the  other  tests  with  B.,  Hd.,  Ev.,  and  F.,  and  the 
reactiun  time  experioients  were  not  begun  until  the  third  week 
of  the  tapping,  reading,  etc.,  ou  Ed.,  Ev.,  and  F. 

Experinuntal  Results^  Tapping  time.  The  results  of  the 
tapping  experiments  are  given  in  Table  I.  Here  we  find  that 
on  the  whole  the  two  excited  subjects  show  no  variation  from 
the  normal,  but  that  the  retarded  patients  are  much  slower 
than  either  the  normal  or  excited  subjects.*    B.  and  F.  start 

Tabub  I. 

Wttkly  averngeJi  qf  tapping  time  in  thoHaandth*  i^f  a  »erond.     Th^aven^t 
variations  are  ffiven  below  the  averages.     The  nvmber»  qf  experi- 
ment*^ wAm  more  or  lese  thatt  Jtte,  are  t*  parentheeee. 


Seriftl 
wcclu. 


Normal. 
B.  F. 


Depressed. 
Ed.         Kv. 


Bxcited. 
C.  P. 

180.5      149.0 
9-8  5-5 

C4)  (4) 


1 

133  a 
3-4 

'39-7 
1.8 

(3) 

195.6 
23  4 

264.2 
16.3 

- — 

3 

tte.S 
1-9 

132-4 
8.6 

172.2 
6.3 

<6) 

(6) 

A 

127.3 

2.1 

169.4 
3-5 

235-0 
3-3 

184.6 
6.7 

145-4 

2.6 

S 

128.6 

4-7 

165.4 
3-9 

231.0 
U-6 

6 

161 .8 
3-4 
(4) 

185 .0 
2-4 

140-2 

I-O 

8 

120.4 

3-5 

164.0 
5-6 

233.0 
4.S 

9 

>57-o 
4.0 

ir 

X3I.3 
1.8 

I6t.6 
4-7 

224.4 
3-9 

15 

137.0 

3-6 

434-4 
5-9 

157-8 
(23) 

131-4 
(39) 

178 -4 

(36) 

340. 7 

(39^ 

183.6 
(14) 

144.6 

('4) 

'Dmslar  (Some  inflaeuces  wfaicb  affect  the  rapidity  of  volaatary 
•oteraenw.  j'tmer.  /our.  Fsychoi.,  1802,  IV,  514-527)  fuand  that  it 
took  37  seconds,  to  make  300  taps  on  tbe  6r8t  day  of  his  series,  i.  r., 
0. 113  sec.  for  one  tap.  He  does  not  state  whether  or  not  this  experi- 
BUQt  had  been  preceded  by  any  practice  tests.    His  general  conclusioa 
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wilh  approximately  the  same  speed,  but,  while  F.  impro\'ed 
and  greatly  lessened  his  time,  B.  did  not  gain  in  speed  with 
practice.  Neither  C.  nor  P.  show  much  praciice  effect.  The 
slight  improvement  shown  by  P.  is  due  mainly  to  one  chance 
result  on  the  third  day  of  the  first  week,  when  his  time  was 
greally  slowed,  to  .257  second.  On  this  day  it  was  noted  that 
P.  was  greatly  distraciible,  and  that  he  kept  talking  throngh- 
otjl  the  experiment.  If  this  result  be  excluded  there  would  be 
DO  difference  between  the  results  of  the  first  and  the  fourth 
weeks.  This  dL-^tractibility  was  noted  throughout  the  series 
on  both  C-  and  P.,  particularly  at  the  beginning.  The  prac- 
tice effect  shown  by  Ed.  is  coincident  with  his  general  meuial 
improvement,  and  it  is  difficult  to  estimate  bow  much  of  the 
increased  speed  is  due  to  the  recovery  of  the  patient  and  how 
much  to  the  practice.  In  ibis  and  in  the  other  experiments, 
as  will  be  shown  later.  Ev.  attained  his  greatest  speed  after 
two  weeks'  practice,  and  thereafter  the  extra  practice  did  not 
seem  to  decrease  the  time  for  the  performance  of  any  of  the 
tests.  This  is  very  different  to  the  result  found  with  Ed.,  and 
to  that  obtained  from  another  depressed  and  retarded  subject. 
S.  The  results  of  similar  experiments  on  S.  over  a  period  of 
thirteen  weeks  are  given  in  Table  II.'  S.  shows  the  gradual 
increased  speed  from  practice,  but  in  this  case,  it  is  also  impos- 
sible to  estimate  the  amounts  due  to  recovery  and  to  practice. 
The  fact  that  there  is  an  increased  speed  from  the  ninth  to  the 
thirteenth  weeks,  when  there  were  no  experiments  in  the  in- 
ternal, would  indicate  that  a  large  part  of  the  'practice  effect' 
was  due  to  the  recovery.  Similar  reductions  in  time  arc  noted 
in  the  figures  given  by  Ed.  for  the  fifth  and  eighth  weeks,  and 
for  the  eighth  and  eleventh  weeks. 

Tabi^  II. 


IVeekljf  arfTOffts  t^  tapp 

n(7  time  in  tho»tandth$  tif  a 
eltirdtit  tlepreJtition. 

Mcond.        J 

8mdwB<L.         ■    1      a 

3 

6 

7 

8 

9 

J3 

>  S 

»o*-7 
6.9 

aoo.7 

7-6 

191.5 
6.3 

J90.5 
7.6 

z.o 

178.0 
7-0 

10 

10 

X3 

13 

a 

3 

ttormal   rmte  for  most  rapid  voluntary 

•4anntl  toAverajg;c8.5  taps  per  second." 

^■^■"'I'l  !td  movements,  will  be  loDod 

,i.*nt  of  volaotary  motor  kbllity, 

- 1  of  this  general  research,  aod  bu 
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In  five  experiments  Ca.,  another  retarded  subject,  averaged 
162  S  taps  in  30  seconds,  average  time  for  one  tap  0.184  sec. 
In  these  five  experiments  there  was  noticeable  some  practice, 
but  owing  to  mental  confusion  it  was  deemed  advisable  not  to 
continue  the  work.  Pr..  a  depressed  case  without  retardation 
but  with  a  feeliug  of  inadequacy,'  showed  considerable  speed 
in  movement.  Two  experiments  averaged  196.5  taps  in  thirty 
seconds,  average  lime  for  one  tap  0.153  sec.  Arranging  the 
subjects  in  the  order  of  rapidity  we  have  :  F.,  P.,  Pr. ,B.,Ed., 
C,  Ca.,  S.,  and  Ev. ,  if  all  the  experiments  are  grouped,  but  if 
the  first  week's  results  are  considered  alone  we  find  the  follow- 
ing order  :  P.,  Pr..  F.,  B,  C.Ca.,  Ed.,  S.,  and  Ev.  The  last 
four  subjects,  it  will  be  remembered,  were  retarded  at  the  time 
the  experiments  were  made. 

The  average  variations  are  relatively  small,  with  two  excep- 
tions, viz.,  Ev's  first  week,  and  Ed's  second  week.  In  both 
cases  the  size  of  the  deviation  is  due  to  one  relatively  slow 
day. 

Reaction  time.  The  results  of  the  simple  and  choice  reac- 
tions to  sounds  will  be  found  in  Tables  III,  IV,  and  V.  The 
experiments  on  B. .  C. ,  and  P.  were  begun  at  the  same  time  as 
the  other  tests.  Those  on  Ed.  and  Ev.  were  not  begun  until 
the  third  week.  Ev.  is  the  only  subject  to  show  any  great 
variation  from  the  normal  in  either  simple  or  choice  reactions. 

Tablr  hi. 

Weekly  avtragex  <tf  simple  reactioua  to  sound,  in  thousandths  qf  a  wcond. 

The  aeeraga  nariatioiiM  are  gieen  belotu  the  ateragea.     The 

Humhers  f^f  taperimenUf  are  in  parenthcsea. 


Sena] 
weeks. 

I 

Normal . 
B.             P. 

164.6       157. 1 
150        17-9 
(So)      (140) 

D«prcsaed. 
Ed.        Er. 

i9»-3      *99  0 
35  2        79-7 

[120)      (120) 

Excited. 

C.            P. 
182.9      185.0 

32^7           33,5 
(240)        (240) 

2 

167.2 

18.7 

(100) 

181.3 

20. 8 

(100) 

209.3 

53-3 

(100) 



3 

165.0 

13-2 

(100) 

178.2 

18.7 

(100) 

208.3 

41-5 

(100) 

results  will  be  mentioned  in  this  paper  in  connection  with  the  appro- 
priate experiments.  S.,  a  bnsinesit  man,  was  44  years  olil  at  the  time 
Ihc  expcrimcuta  were  made.  He  had  had  two  previous  attacks  of  ile- 
pTc&sion  wiih  retsrclntiou.  The  attack  in  which  he  was  the  subject  of 
some  experiments  began  in  March.  1905.  and  he  was  dischargen  from 
the  hospital  in  Septeuiber.  A  full  account  of  the  work  on  S.  will  ap- 
pear in  a  forthcomiuK  number  o(  the  American  Journal  of  Inianity. 

I/,  e.i  a  feeling  that  things  are  more  difficnlt  to  do,  and  adisinclina- 
Uon  to  do  things. 
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Tabls  hi.     Concluded. 


Serial 
weeks. 


NormaU 

B.  F. 

158-4        

14  o 
(540) 


Depressed. 
Ed.  Et. 


Bxcited. 


186. 1 

34-3 
(530) 


334 -o 

48.0 

(610) 


C. 

173^7 

16.7 

(3WJ 


159-9 


282.9 

63.6 

(loo) 


167.9 

140 

(J4o) 


195  » 

19.2 

(»70) 


163.6 
II. o 

C300) 


175-7 
19. 1 

(300) 


3»'S 

57-1 

t3«>) 


13 


343.8 


If  the  average  simple  reaction  time  obtained  in  the  tests  of 
college  sttidents  *  be  taken  as  the  normal  average  for  unprac- 
ticed  subjects  we  6nd  the  results  of  B.  and  F. .  the  two  normal 
subjects  used  in  this  work,  diCFer  very  little  from  the  normal 
average.  The  averages  of  C,  Ed.,  and  P.  for  the  first  week 
do  not  greatly  exceed  Wissler's  determinations  phis  the  prob- 
able error  (r  ^.,  158  7+189).  Ed.  always  reported  that  in 
this  experiment  his  attention  was  directed  to  making  the  move- 
ment.  If  this  statement  be  accepted  as  evidence  of  motor  re- 
actions, his  reactions  may  be  considered  slow.  It  should  be 
noted,  however,  that  wben  well  enough  to  be  discharged  bis 
average  (ninth  week)  was  175.7.  Another  retarded  subject, 
S.,'  averaged  for  350  experiments,  so  on  each  of  seven  days, 
215.4  (probably  sensorj'  reactions).  The  first  set  of  twenty-five 
reactions  averaged  325.6  and  the  last  set  152.2.  This  is  a  de- 
cided slowing  in  the  first  experiments,  and  there  is  a  wonder- 
ful practice  effect  in  the  increased  speed  of  the  reaction.  The 
results  of  the  tests  of  the  Columbia  siudenls  are.  however,  not 
directly  comparable  to  the  averages  for  the  first  week  of  my 
subjects.  It  would  be  more  justifiable  to  compare  the  results 
obtained  on  the  first  day  from  the  subjects  I  used.  In  ibis  case  ' 
it  should  be  remembered,  as  has  been  noted  above,  that  the 
subjects  were  practiced  for  a  time  before  any  time  measure- 
ments were  taken.  The  results  of  the  first  day's  simple  reac- 
tion averages  are  as  follows:  B.,  164.  i;  Ed.,  144.  i;  Ev..  446.2; 
C,  185.9;  P-.  192.9.     The  perfectly  normal  character  of  Ed*s 

^Wissler;  The  Correlation  of  Mental  and  Physical  Tests.  Psycho- 
log^icat  Rfvigjv  Monograph  Supplcmcni,  igoi.  III.  No.  16,  pp.  61. 
Wundt  gives  i3or  to  i8otf-as  averages  of  normal  subjects,  Physiol. 
Psychol.,  Ill,  p.  416. 

>  See  above  for  b  very  brief  accoant  of  bis  condition. 
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Teaction  on  the  6rst  day  is  remarkable.  On  the  remaining  five 
days  of  this  week,  however,  this  subject  averaged  respectively 
213.0,  189.8,  213. S,  212.0,  and  195  7.  The  reactions  on  these 
days  are  slowed,  and  are  not  consistent  with  the  results  of  the 
first  day.  The  averages  for  the  excited  patients,  C.  and  P.. 
show  no  shortening  of  the  reaction  time,  but  on  the  contrary 
if  the  difference  to  the  normal  is  considered  sufficient  to  notice 
it  is  a  decided  slowing.  The  results  which  I  have  obtained 
shouTd  be  compared  with  the  results  of  other  investigations. 
The  averages  given  by  Richet  ^  for  simple  reactions  to  sound 
are  194  for  cases  of  melancholia  and  156  for  mania.  Sevan 
Lewis's  experiments  show  a  simple  reaction  to  sound  in  melan- 
cholia to  be  very  long,  0.23  second.'  The  average  for  five 
maniacal  patients  was  1S6.  Some  of  Lewis's  patients,  that 
were  greatly  depressed,  gave  very  rapid  reactions,  e,  g.,  J.  H. 
B.,  .13  sec.;  C.  K.,  .  14  sec.;  and  J.  E.,  .13  sec.  None  of  his 
excited  patients  gave  average  simple  reactions  less  than  .17 
sec.  In  Marie  Walitzky's  experiments  on  the  reaction  time 
to  sound,  it  was  found  that  in  two  cases  of  excitement  the  sim- 
ple reaction  was  .172.'  v.  Tschisch  gives  the  average  of  150 
simple  reactions  to  sound  by  a  patient  recovering  from  mania 
0.07  second.*  but  I  feel  amfident  that  this  time  is  too  short  to 
be  considered  typical  of  these  cases.  No  other  observer  has.  to 
my  knowledge,  found  such  a  shortening  of  the  time.  Janet 
has  also  made  numerous  determinations  of  the  reaction  time  in 
depressed  conditions.'  He  seems  to  find  in  these  conditions  a 
slowing  of  the  reactions.     The  results  obtained  by  Buccola*  I 
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"^Diciionnaire  de  Physiofogig,  Vol.  HI,  p.  29.  Article  Cerveau.  No 
defiuite  iuformatioD  is  firiTen  regardiuK  tbe  cases  used  in  obtAiuing 
these  resnlts.  aud  it  is  impossible  to  draw  any  comparison  with  the 
rctArdcd  patients  with  whom  I  worked.  Richet  saya  that  his  results 
«re  averages  of  many  observers. 

'W-  Bcvan  Lewis:  Text'book  of  Mental  Diseases.  London,  1899, 
pp.  164,  364,  and  365.  The  desiguatioua  of  the  subjects  do  not  indicate 
WDCtber  or  not  retardation  was  present. 

*Walitzky:  Contribution  a  I'^tude  des  mensuratioas  paychomdtri- 
qneschez  les  aliin^s.  Revue  Philos.,  1889,  XXVIH.  583-595-  Tbcae 
cases,  it  should  be  mentioned,  arc  maniacal  conditions  in  general 
paralyais. 

•\V.  T.  Tschisch:  Uebcr  die  Zeltdaaer  der  einfachen  psychischen 
Vorgauge  bei  Geisteskraukheiteu.  Neurol.  Centraltlall,  18S5,  IV,  2:7. 

*&;e  particularly  Nivroses  el  idtes /ixes,  2  vols..  Paris,  189S.  Janet's 
reaalts  are  given  in  the  form  of  curves.  The  printing  or  the  engrav- 
ing of  the  cuts  is  so  badly  done  that  it  was  impossible,  even  with  the 
aid  of  a  microscope,  to  determine  the  figures  which  he  has  obtaiimd. 
The  general  character  of  tbe  curves  give  a  fair  idea  of  his  results, 
however.  In  the  case  of  depression,  Bei.  it  appears  that  the  simple 
reaction  to  sound  averaged  from  200  to  22a  (Vol.  II,  p.  67). 

•Buccola:  La  Icgge  del  tempo  rci  fcnonieni  del  pcnsiero.  Biblio- 
teea  seienlifiea  tntemat.,\'Q\.  XXXVII.  The  work  done  on  the  in- 
sane bj  this  investigator  Is  said  to  be  very  good,  but  I  have  been  un- 
able to  get  the  articles.    Uia  work  is  refeii*^  to  by  Walitzky. 
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regret  to  say  I  have  not  seen.    The  debUe  whose  reaction  times 
are  given  by  Pellelier  is  probably  a  case  of  dementia.* 

The  choice  reaction  times  obtained  by  other  experimenters 
for  normal,  depressed  aud  excited  students  are  very  varied.  In 
choice  exi^eriments  similar  to  those  made  by  me  Tischer  found 
on  nine  subjects  an  average  of  316,'  with  an  individual  varia- 
tion from  293  to  357.  In  Kraepelin's  laboratory  numerous  ex- 
periments on  the  choice  reaction  times  gave  averages  from  250 
to  350.  Walitzky  found  the  choice  reactions  of  two  excited 
cases  to  average  653,  although  the  simple  reaction  was  only 
172. •  V.  Tschisch  *  found  a  corresponding  and  almost  propor- 
tionate increase  in  bis  case  of  recovering  mania.'       Lefmann,* 


Tabcb  IV. 

Wttkly  averagei  of  choice  reaction  times  fn  lhousandth»  tf  a  wtcontf. 
axerage  roriationx  art  fftvm  below  the  averages.     The  number$ 
of  experiment*  are  in  parentheaeg. 


The 


Serial 
weekn. 


Normal. 
B.  F. 


250  I 
36.3 
(40) 


192.4 
aS.i 
(60) 


Depressed. 

Ed.        Ev. 

36S.O      433  o 


Excited. 

C.  P. 

398.4       358 -9 

60.7         41.S 

(laoj      (rio) 


239-4 
33.9 

(50) 


234.8 

16. 3 

(50) 


351-3        306.8 

39-8        71-8 
(SO)        (50) 


338.1 
75-2 

(50) 


233-9 

30.6 

(50) 


4 

236-9 

29-3 

(280) 

357.3 
44.1 

(320) 

304-5 
55 -il 
(330) 

376.9 

47.1 

(150) 

363.1 

32.3 

(150) 

6 

230.3 
35-6 

(40) 

30S.5 
47-1 
(50) 

257-4 
58.0 

(I20) 

234.0 

387 

(120I 

9 

336.8 

341-9 

35-6 

(150J 

JI3-4 

48.5 

(340) 

1 

13 

- 

357-6 
24-7 

(3I0) 

*  Pellelier:  Les  Utis  marbides  de  ^association  dgs  idies. 
See  p.  133. 

nvuudl :  Physiol.  Psychol.,  Ill,  461. 
"  Of>.  at. 

*  Op.  cit. 
'Lelmaon:    Uebcr  psychomotohsche  Stoningen  in  Depressionszn- 

standen,  Psychol.  Arbeittn,  1904,  IV,  603-668. 
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2>ifferatee»  bettoten  iteekty  aneraoits  q/  rhotce  and  »imple  reactton  time* 
In  tftuKSundthn  tif  a  second. 


Serial 

weeks. 

I 

Kormal. 
B.             F. 
855        35-3 

Depressed. 
Ea.         Hv. 
76.7      IJ3.0 

Excited. 

c.       p. 

105.5        73-9 

3 

72.2 

69.9 

97.6 

3 

698 

45-7 

139-8 

4 

785 

71. 1 

80.S 

103.3 

74.6 

6 

70.4 



35 -e 

89-5 

38.8 

9 

73-2 

66.3 

1.9 

- — 

«3 

14.8 

working  in  Kraepelin's  laboratory,  obtained  the  following 
averages  respectively  for  six  typical  cases  of  depression-retarda- 
tion (200  choice  reactions  each,  no  simple  reactions  are  re- 
ported): 325,  371.  406,  469,  474,  685.  The  average  vari- 
ations for  I/cfraann's  subjects  were  very  large.^ 

F's  choice  reactions  are  very  short.  This  is,  I  think,  due  to 
the  fact  that  he  knew  the  couditious  of  the  experiment — 
that  the  reactions  of  the  left  hand  were  not  being  considered. 
Although  an  attempt  was  made  to  react  naturally  with  both 
hands,  the  knowledge  of  the  methods  tended  to  make  him  pay 
more  attention  to  the  right  hand  and  the  loud  sound.  This 
was  noticeable  in  that  several  times  he  failed  to  react  with  the 
left  hand  at  the  proper  time.  The  times  given  by  B..  C,  Ed., 
and  P.  are  shorter  than  those  of  the  majority  of  Tiscber's 
eleven  normal  subjects.  Ev.,  however,  took  a  much  longer 
time  to  differentiate  the  two  sounds  and  to  react  properly. 
The  two  excited  subjects,  C.  and  P.,  do  not  show  any  in- 
creased rapidity,  and  in  fact  their  lowest  weekly  averages  are 
not  so  low  as  the  lowest  weekly  averages  of  Ed's  experiments. 

The  results  of  experiments  with  S.  were  about  the  same  as 
with  Ed.     The  general  average  for  seven  days  was  256  9.    On 

*The  re-suhs  of  Lefmann'B  work  arc  mentioiica  bere  mainly  for  the 
Mke  of  completeDcss.  It  seems  to  me  that  tiis  methods  of  experi- 
mentation or  of  calculation  nmst  have  had  cousiilerable  errors  which 
do  not  appear  from  thr  description.  Only  in  this  way  can  I  under- 
tund  the  results  from  a  maniacal  patient,  Ba.,  who  in  50  choice  reac- 
tions had  an  average  of  153  and  an  average  variation  of  160.  In  other 
lespects  the  article  i»  not  Kood.  The  author  keeps  referring  to  other 
work  for  methods,  especially  to  work  of  Kracpelin  or  his  paplls,  and 
does  not  give  any  other  inflication  in  bis  article  of  what  is  there  at- 
tempted. For  example,  in  the  article  L.  does  not  state  what  kinds  of 
stimuli  were  used  in  the  reaction  experiments.  For  this  we  must  re- 
fer to  a  monograph  by  Kraepeltn  published  twelve  years  before. 
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the  6rst  day  of  his  series  he  averaged  450.9.  and  on  the  last 
day  2(3.3.  It  should  be  remarked,  however,  that  at  the  time 
the  last  experiments  were  made  S.  was  practically  well. 

The  differences  between  the  simple  and  choice  reaction  times 
are  about  normal  in  five  of  the  .subjects.  In  the  case  of  Ev. ,  on 
certain  days  the  simple  reactiou  time  equalled  and  sometimes 
exceeded  the  choice  reaction  time.'  It isaslriking  fact  that  the 
choice  time  in  the  two  excited  subjects,  who  were  supposed  to 
have  rapid  associational  processes,  is  not  shorter  than  the  nor- 
mal choice  time  or  the  choice  time  of  Kd. 

Considering  the  reaction  times  as  a  whole  it  is  apparent  that 
the  excitability  of  the  maniacal  patients  is  not  evidenced  by  an 
increase  in  the  speed,  and  that  the  retardation  is  not  neces- 
sarily a  decrease  in  the  speed  with  which  a  movement  is 
initiated." 

The  average  time  of  reading  one  word  has  been  determined 
by  Cattell  for  himself  to  be  o.  138  second,  and  Richet*  has  found 
that  he  is  able  to  speak,  or  to  think  about  ten  syllables  in  one 
second.  The  results  on  the  six  subjects  of  the  present  work 
are  given  in  Table  VI.  The  time  taken  by  my  two  normal 
subjects,  B.  and  F.,  is  much  longer  than  that  taken  by  Cattell. 
P..  an  excited  subject,  took  about  the  same  time  as  B  ;  C. , 
Ed.,  and  Ev.  are  distinctly  slow.*  As  the  experiments  pro- 
gressed the  normal  and  depressed  subjects  improved,  but  the 
excited  patients  did  not.  The  percentages  of  improvement  due 
to  the  exercise  in  this  test,  /.  <f.,  one  hundred  minus  the  best 
weekly  average  divided  by  the  average  for  the  first  week,  are 
as  follows:   B..  lo^o;  F.,  \^fo;  Ed.,  379JJ ;  and  Ev.,  18%. 

^ These  results  have  been  considered  in  some  detail  iu  a  previons 
paper.  Franz:  Anomalous  Reaction  Times  in  a  case  of  Manic-depres- 
sive DeprcBtion.  PsycAoL  Huiii-tin,  1905,  II,  225-232.  Similar  results 
were  obtained  in  later  experiments  with  S.  The  conditiou,  tbercfore, 
is  one  which  may  be  more  or  less  characteristic  of  certain  cases  o£  re- 
tardation. A  full  account  of  the  work  on  S.  will  be  found  in  the 
American  Journal  0/ Insanity,  Franz  and  Hamilton  :  The  effects  of 
exercise  upon  the  retardation  in  condltioua  of  depression,  1905. 

'From  the  reaults  of  fatigue  experimenta  Hoch  has  concluded 
that  the  retardation  comes  priuctpalh'at  the  beRinnlng  of  a  move- 
ment; On  certain  studies  with  the  ^j^of^td^ph.  Journal  0/ Nervous 
and  Mental  Diseases,  1901,  XXVIII,  620-628.  The  present  series  of 
experiments  do  uol  hear  out  this  conclusiou,  but  I  prefer  to  await  fur- 
ther results  before  making  any  definite  denial  ou  this  point.  I  be- 
lieve the  explanation  offered  by  Hoch  for  the  conditions  which  he 
found  to  be  the  most  plausible  one.  although  it  does  not  fit  the  resnltt^l 
of  the  present  work.  ^| 

*  Dictionnaire,  III,  p.  to. 

*The  calculation  of  a  few  records  on  the  basis  of  syllables  gave  for 
F.  .104  sec.  for  reading  one  syllable.  The  time  of  the  other  subjects 
for  reading  a  syllable  may  be  determined  approximately  by  multiply* 
lug  the  figures  in  the  table  by  .6. 
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Tabi^  VI. 

Vtekly  avfrage  Hme  in  thouaandtha  (ff  a  second  /or  reading  one  word. 

The  avtrra\fe  variationa  are  giten  below  the  aeeragen.     The  nutn- 

bera  ^  ejeparimentst  wh«n  more  or  leaa  than  Jit e, 

ar«  in  parentAeaea. 


Serial 


Normal. 
B.  F. 

376.3      198.0 
19.9         50 


Depressed. 

Ed.        Ev. 

545.0      3940 

86.5         9.0 

(4;         (a) 


Bxdted. 
C.  P 

339-0      366.0 
10. o        10. o 

(4)  (4) 


a 

277.6 

14-2 

179  8 
II. 8 

(4) 

497-2 

33.6 

323-0 

34.4 

3 

353-4 

92-3 

»83  5 

"■5 

(4) 

470.0 
14.0 

(6) 

337-8 

5-7 
C6) 

4 

186.6 

2-5 

451-2 
13.8 

346.3 

13.3 

342.6 
13-9 

^■.l 

5 

176.S 
7-3 

37«.8 
29.8 

331.6 
M.5 

6 

349-8 
9-5 

(4) 

368.8 
38.0 

276.8 
66 

8 

173.0 
6.8 

347-8 

J2.6 

322.6 
34 -3 

9 

34S.6 
16.3 

— 

ZI 

181.2 
9-8 

342  0 

14 '0 

3*9 -0 
18.0 

15 

194.4 
4.9 

373 -o 
10.4 

Table  Vll. 

Weeklff  average*  <^  time  in  aeconda  for  marking  100  e*a.     The  average 

varlationa  are  giten  belote  the  aeeragea,  and  on  the  thtrd  line  the 

aoerage  numher  uf  mititakea.     The  nunibrra  of  KiperimtntH^ 

vohen  more  or  lesM  than  Jive,  are  y^ten  tn  parenthesea. 


Serial 
weeks. 


Normal. 
B.  F, 


Ccpres»e<l. 

Ed.         Ev. 

IA5-2      131-5 
13-6       328 

7-3        33-2 
t6)  C6) 


Excited. 
C.  P, 


108.8         83.6 


123-6       155-6 

14-7         171 

5-4         i8.4 
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Tablh  VII.     Concindfd. 


Serial 

Normal. 

Depressed 

Excited. 

weeks. 

B. 

F. 

Ed. 

Ev. 

C. 

P. 

Ill  .o 

83.4 

104.6 

152  0 

3 

6.0 

9-3 

6.7 

13.6 

3-4 

o.a 

5-8 

16.0 

132.8 

t43-4 

4 

4.6 
11.4 

12. 1 

3-4 

iia.o 

80.0 

108.0 

154-4 

130.6 

131 .0 

6 

7-2 

8.5 

5-2 

10.3 

S-5 

36 

1. 8 

u^ 

6.0 

18.6 

7-4 

a.o 

ioj.6 

79.6 

I03.6 

163.4 
16.5 

9 

S.I 

5-9 

6-3 

0.3 

0-0 

3-4 

13. 0 

76.0 

166. B 

X3 

7-5 

8.2 

o-o 

14  a 

(4) 

The  discriminating  and  marking  of  the  one  hundred  letters  in 
the  paragraph  of  prinled  matter  was  at  first  a  very  slow  process 
in  botli  the  depressed  and  excited  patients.  Table  VII  gives 
the  results  of  the  six  subjects  The  averages  and  average  vari- 
ations as  well  as  the  average  number  of  errors  are  given. 
These  experiments  were  begun  at  the  same  time  as  the  reac- 
tion experimeuts,  i.  r..  3d  week  for  F..  Ed.,  and  Ev.  As  the 
experiments  progressed  there  was  an  increase  in  speed  and  a 
decrease  in  the  number  of  omitted  letters  for  all  the  subjects 
except  Ev.  Practice  increased  Ev's  time  but  also  increased  his 
accuracy  These  results  cannot  be  directly  compared  with  the 
results  obtained  from  college  stmients,^  hut  in  comparison 
both  B.  and  F.  are  qnite  rapid  in  the  performance  of  the  task. 
Neither  C.  nor  P.  are  so  speedy  as  the  two  normal  subjects, 
and  P.  is  slower  than  the  retarded  patient,  Ev  There  is  not 
much  difference  in  time  for  ihe  first  weeks  of  C.  and  Ed..  C. 
was  a  trifle  faster,  but  Ed  was  con>iderably  more  accurate. 
Ed.  was  quicker  than  B.  after  the  second  week,  but  he  did  not 
approach  in  accuracy  to  that  i»f  B  Ca  ,  another  retarded  subject, 
averaged  in  four  experiments  123  5  sec;  A.  V.,  10.3.;  with 
average  omissions  36.5.  These  results  are  similar  to  those  of 
Ev.  The  time  taken  by  S  for  this  experiment  averaged  longer 
than    Ed's  time;  twelve  experiments  in  one  week,  average, 

'Wissler:  op.  cit.,  370  collect?  Ntu<lenta  discriminated  and  marked 
one  hundred  A's  in  a  total  o(  six  bunilred  letters  in  too  3  seconds  with 
an  average  of  3.2  errors. 
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152  7  sec.;  A.  V.,  8.6;  average  number  of  omissions,  10.1.  In 
this  case  practice  for  one  week  decreased  the  number  of  errors, 
bat  not  the  time. 

The  results  of  the  adding  experiments  are  given  in  Tables 
VIII  and  IX.  The  actual  lime  was  not  determined  for  F.  and 
no  results  are  given  for  him  in  Table  IX.  P.  is  the  most  rapid 
of  all  the  subjects,  probably  because  a  large  part  of  his  busi- 
ness was  that  of  bookkeeping.  Ed.,  who  had  bad  considerable 
experience  in  adding  in  his  business  as  hotel  clerk,  was  notice- 
ably retarded,  particularly  during  the  first  two  weeks.  The 
total  and  actual  times  taken  by  Hd.  were  greater  at  first  than 
any  other  subject,  and  C.,  who  bad  had  little  experience  in 
this  kind  of  work,  may  be  considered  approximately  uonual, 
although  the  time  which  he  took  for  the  work  was  more  than 
that  of  the  other  excited  patient  or  of  the  two  normal  subjects. 

The  actual  time  gives  a  more  accurate  estimate  of  the  rapid- 
ity or  slowness  in  the  additions  than  does  the  total  time.  The 
two  cases  of  retardation  had  to  be  prodded  continually  at  first  to 
keep  on  with  the  work,  and  C.  had  a  tendency  to  lie  back  and 
to  rest  between  each  problem,  which  tendency  had  to  be  over- 
come. This  is  noticeable  in  the  time  lost,  the  differences  be- 
tween the  total  and  actual  times.  B.  averaged  in  lost  time 
about  13  seconds,  P.  11  secouds,  C.  18  seconds,  and  Ed.  and 
Ev.  abuut  19  seconds  in  each  tevt.  We  find,  therefore,  the  fol- 
lowing order  of  rapidity  in  the  first  week :  P..  F.,  B.,  C.,  Ev. , 
Ed.  A  striking  fact  is  that  Ev.,  who  was  so  decidedly  retarded, 
much  more  so  than  Ed.,  was  much  more  rapid. 

Table  VIII. 

Weeklv  arerages  <if  total  time  in  McoKdzfor  adding  Ivtenlv  problem*.     TJie 

average  tariations  are  giten  belovs  the  averagea.     The  nua^ert 

qf  experiments,  tehen  more  or  lees  than^te,  are 

given  in  parentheteB. 


Serial 
weeks. 


Depressed. 
Bd.  Et. 

313.3      3140 

87.4        380 


Excited. 
C.  P. 


3 

103.7 

1-5 

313-6 

35-9 

1984 
29.9 

3 

III  .6 
4.7 

93.8 
S-6 

(3) 

177.3 

11.8 

(6) 

16Z.5 
(6) 

4 

93.2 
3-5 

'^^5 

157-8 
9.6 

171 .4 
3-7 

83.8      ' 
1.8 

S 

88.0 
t.6 

140.4 
10.3 

159.8 
58 
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Serial 
weeks. 

Normal.                       Depressed. 
B.            P.                    Ed.        Bv. 

Bzcited. 
C.           P. 

6 

109.5 
1.5 
(4) 

164.2        83.2 
4.7          1-8 

8 

89.8 
4.8 
(4) 

141 -4 
13-1 

162.2 
10.6 

9 

102 -4 
0.7 

II 

85.2 
30 

136.4 
6.9 

153-8 
6.6 

15 

82.4 
4-5 

X61.8 
10.6 

Tabijs  IX. 

Weekly  averages  qf  actual  time  in  tecondt  for  adding  tiDentjf  probletna. 
The  average  variations  are  given  belovo  the  averages.     The  nwrnbcra 
<if  experiments,  vohen  more  or  lets  thanJlvA, 
are  given  in  parentheses. 


Serial 
weeks. 

Normal. 
B. 

Depressed. 
Ed.         Ev. 

Bzcited. 
C.        P. 

I 

1 12 .6 

279.6      191 .5 

843        24s 

(2) 

161 .6       78.3 

7-4         4-5 
C4)          (4) 

2 

93-3 

2-5 

177.8 

21 .0 

172.6 

27.9 

3 

100. 0 
5-4 

152-3 

142.1 
5-4 

C6) 

4 

141 .0 
6.8 

143-2 
8.8 

154-6 
3-5 

75-9 
1.9 

5 

127.5 
9.0 

146.2 

5-2 

6 

95-4 

148.8 
5-8 

72.9 
3-J 

8 

124-5 

9-4 

142.8 
10.4 

9 

88.5 
0.4 

II 

111.4 
5-7 

137  0  - 
5.0 

15 

142.6 
"•5 
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The  practice  improvement  is  most  marked  in  the  case  of  Ed., 
a  resnlt  which  has  been  found  also  in  the  previous  experiments. 
But  an  increase  tn  speed  does  not  follow  an  increase  in  the  num- 
ber of  experiments.  Very  soon,  in  the  third  weck.Ev.  attains  his 
maximum  speed  and  tbereaAer  there  is  no  improvement.  All 
the  other  subjects  improve  to  the  end  of  their  series,  and  this 
improvement  is  marked  even  when  rest  intervals  of  two  or  three 
weeks  are  taken.  The  greatest  improvement  is  found  for  Ed. 
He  has  much,  more  to  be  improved.  Here  again  it  is  difficult 
to  determine  how  much  the  increased  speed  is  due  to  the  prac- 
tice and  how  much  to  bis  recovery.  Much  of  the  'practice 
eRct'  is  undoubtedly  due  to  the  improvement  in  the  mental 
condition.  The  greatest  improvement  in  the  other  subjects  is 
only  25  per  cent.,  i.  e.,  Ev.,  and  in  B.  and  F.,  with  about  the 
same  number  of  experiments  the  results  of  the  last  week  show 
only  22  per  cent,  gain  in  speed.  In  Ed's  experiments  the 
times  of  the  last  week  arc  only  forty  per  cent,  as  long  as  those 
of  the  first  week,  an  improvement  of  sixty  per  cent. 

In  the  fourth  week  of  the  series  on  C.  and  P.,  the  ninth 
week  on  B.,  and  the  eleventh  week  of  the  work  on  Ed.,  Ev., 
and  F.,  I  had  all  the  subjects  count  from  one  to  one  hundred, 
and  to  add  as  rapidly  as  possible  one  hundred  two-dig^t  prob- 

364 
lems.  One  btmdred  problems,  f.  g.,^  3  8,  were  placed  on  a 
sheet  of  cardboard  and  instructions  given  to  add  the  individual 
problems  and  to  speak  the  results  as  rapidly  as  possible.  After 
this  I  had  each  subject  count  at  a  maximum  speed  from  one  to 
one  hundred.  The  times  were  taken  by  a  stop  watch.  The 
results  of  the  experiments  are  given  in  Table  X. 

Tablk  X. 

Atfra^t  time  in  seeondti  for  addtny  one  hundred  iwo-Jt^ure  problems,  and 

/or  eotmting  from  ime  to  one  hundred.     The  avorage  eariationt  are 

given  betow  the  average*.     The  number*  <(f  erperitnent* 

are  in  parentftetet. 


100 
Problems, 


Normal. 
B.  P. 

85.0 

(5) 


I7' 


Retarded. 
Ed.  Ev. 

78. S 

6-3 

(4) 


Excited. 

c.      p. 


9«-3 


Con  a  ting, 


37.8 
0.8 

(4) 


22.4 


31-5 

a-3 

(4) 


62.0 
4.0 

(4) 


51.0 
0.5 
(3) 


Difference,       37. 2        46-7 


47-3 


30-3 


930       365 


At  the  time  these  experiments  were  made  Ed.  was  not  ap- 
preciably retarded,  i.  e.,  he  was  not  retarded  to  a  degree  that 
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could  be  determined  by  observation  or  by  any  rough  tests. 
His  rapidity  in  this  experiment  showed,  moreover,  that  he  was 
not  retarded  in  comparison  with  the  other  subjects.  C.  and  P. 
at  this  time  were  both  excited. 

It  is  interesting  to  note  that  the  general  time  relations  be- 
tween the  subjects  of  the  same  class  are  the  same  for  these  sim- 
ple additions  and  for  the  more  complicated  addition  problems 
on  the  same  days.  Thus,  for  example,  Ed.  took  8ifc  as  long 
as  Ev.  for  the  five-digit  problems  and  85%  for  the  one-digit 
problems.  F.  took  80%  as  long  as  B.  for  the  one  digit  and 
83%  for  the  five-digit  problems,  and  P.  in  both  cases  approx- 
imated  50%  of  the  time  needed  by  C. 

In  the  comparison  of  the  figures  given  in  Tables  VIII,  IX, 
and  X,  we  are  justified,  I  think,  in  considering  that  a  large 
part  of  the  time  taken  by  Ed.  at  first  for  the  five-digit  problems 
was  due  to  the  retardation,  and  that  much  of  his  improvement 
was  due  to  the  recovery.  Part  of  the  improvement  undoubt- 
edly was  due  to  practice.  P.  continued  to  show  considerable 
speed  in  addition,  and  C.  was  consistently  slow.  The  time  of 
counting  for  P.  was  not  proportionately  so  fast,  but  C's  count- 
ing time  was  slow.  Kv.  also  had  slow  counting  time.  Consid- 
ering the  time  alone  wc  might  say  that  both  C.  and  Ev.  showed 
a  retardation,  but  it  was  apparent  that  the  slowing  of  C.  was 
due  rather  to  an  awkwardness,  and  that  Ev's  was  due  to  some 
retarding  influence.  C.  showed  throughout  the  experiments,  as  is 
indicated  in  all  the  tables,  a  decided  mental  and  physical  clum- 
siness which  was  not  at  all  cliaracteristic  of  Ev.  The  long  av- 
erage time  taken  by  B.  for  the  one  hundred  problems  was  due 
to  the  result  of  one  experiment,  in  which  some  event  must  have 
occurred  to  greatly  lengthen  the  time.  On  one  day  B.  look  105 
seconds  for  the  test.  If  the  other  results  be  considered  apart 
from  this,  we  find  an  average  time,  58.8  seconds,  A.  V.,  3.0. 

The  difference  in  lime  between  the  addition  and  the  count- 
ing may  be  taken  as  approximately  the  time  of  the  mental 
operation  of  adding.  This  difference  is  large  for  C.  and  small 
for  Ev.  We  also  see  that  the  results  of  the  other  subjects  agree 
with  each  other  quite  well,  and  that  there  is  a  correspondence 
between  these  differences  and  the  choice  time  (choice  reaction 
time  minus  simple  reaction  time). 

Ed.  shows  no  retardation,  in  adding  the  one  hundred  prob- 
lems, in  counting,  or  in  the  adding  time.  Ev.  is  slow  ih  add- 
ing and  counting  but  the  adding  time  is  rapid.  C.  is  slow  in 
counting  and  much  slower  in  adding,  and  his  adding  time  is 
very  slow.     P.  shows  nothing  abnormal.' 

^  The  overages  for  this  experiment  illaatrate  well  the  danf^er  of  draw, 
iug  conclasious  too  hastily  (roui  time  measuretueats  of  mental  phe- 
nomena. The  most  evident  conclusjons  from  these  results  atone 
would  tiethat  C.  was  retarded  at  the  time  the  experiments  were  made. 
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In  the  discrimination  and  distribution  of  one  hundred  colored 

:  cards  results  were  obtained  (Table  XI)  similar  to  some  already 

^  discussed.      Ev.  was  very  slow,  C.  was  slow,  P.  was  medium 

in  rapidity,  and  B.,  Ed.,  and  F.  were  rapid,  increasing  in  the 

order  named.     All  the  subjects  improved  from  practice. 

Tablb  XI. 

Jely  average  time  in  acconitB  for  diHcriminating  and  diatributit^  OM 
kundrvd  colored  cardx.     Thr.  neernije  rnriatinns  are  t/inen  beloto 
the  averages.     The  nnmberti  of  ezperJmnUs,  toAm  more 
or  tetu  than^te,  art-  in  parentheses. 


Serial 
weeks. 


Normal. 
B.  F. 


Depressed. 

Hd.        Bt. 

151. o      432.6 

ao.8       30.1 


Excited. 
C.  P. 


2 

133-8 
7-8 

U) 

laS.o 
0.0 
(0 



3 

141-5 

14.5 

(2) 



4 

S08.8 
?65 

188,2 
7-8 

134. s 
5-9 

S 

105.2 

3.6 

109.0 

4-7 
(3) 

I».2 

7-4 

370.8 
158 

6 

171.3 
34 

123.4 
4.1 

9 

112.0 
4.0 

(3) 

376.8 
25.4 

Coneiust'ons.     When  the  results  of  all  the  experiments   are 

considered  it  is  evident  that  the  excited  patients  do  not  show 

^any  consistent  increase  in  speed  over  the  normal  or  depressed 

patients.  The  maniacal  condition  is.  therefore,  not  an  increased 

motor  ability  but  merely  an  increased  motor  diffusion. 

The  retarded  subjects,  on  the  other  hand,  were  slow  at  the 
beginning  of  all  the  series,  but  this  retardation  in  the  time  of 
mental  processes  is  not  regular. 

For  the  performance  of  what  we  may  call  the  more  complex 
bineDtal  processes,  ^.  ff.,  choice  reactions,  adding,  etc.,  the  re- 
tarded subjects  do  not  take  proportionately  so  long  a  time  as 
they  do  for  simpler  acts.  The  maniacal  patients  tend  to  keep 
the  normal  relations. 
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In  the  retarded  patients  considerable  practice  efifect  was 
found.  This  was  more  noticeable  during  the  first  few  experi- 
ments. In  other  work  I  have  shown  that  general  exercise  in- 
creased the  speed  of  some  mental  processes  in  a  case  of  retarda- 
tion, and  at  the  same  time  lowered  the  thresholds  for  pain  andl 
touch  sensations.  These  facts  indicate  that  this  class  of ' 
patients  may  be  improved  to  some  extent  by  systematic  exer- 
cise, /.  c. ,  their  movements  may  be  made  more  rapid.  Thiswould 
not  cure  the  depression  but  would  help  by  lessening  the  re- 
tardation. In  every  person  there  is  a  tendency  for  the  forma- 
tion of  habits,  and  not  the  least  in  the  insane.  It  is  probable 
that  in  many  cases  there  is  formed  the  habit  of  slowness, 
and  this  may  be  supplanted  by  an  activity  habit  formed  by 
exercise. 

From  the  results  of  the  simple  reaction  and  the  tapping  ex- 
periments it  seems  unlikely  that  the  retardation  comes  princi- 
pally at  the  bcginninK  of  the  movement,  as  has  been  suggested. 
If  the  retardation  was  a  slowing  in  starting  we  should  expect 
to  have  a  definite  time  added  to  the  normal  time  for  all  psy- 
cho-motor activities,  and  otherwise  to  keep  the  normal  time 
relations  (minus  this  time)  for  all  mental  processes.  More  de- 
tailed experiments  are  needed  on  this  subject. 

I  have  previously  suggested  that  the  retardation  may  be  a 
general  lowering  of  the  irritability,  but  from  the  experiments 
already  made  it  is  not  fully  settled  where  the  (supposed)  low- 
ered irritability  is.  Some  experiments  which  I  have  made  showJ 
that  in  cases  of  retardation  the  tendon  reflexes  are  slower  than' 
normal  and  that  the  skin  sensibility  is  dulled.  In  conjunction 
with  the  fact  that  tbe  addition  of  extra  mental  processes  does 
not  greatly  increase  the  total  time,  these  facts  would  indicate 
that  if  there  la  a  lowering  of  the  irritability  such  lowered  irri- 
tability is  not  principally  in  the  brain  but  rather  in  tbe  periph- 
eral parts  of  the  body,  particularly  the  nervous  system.  I 
expect  to  take  up  this  matter  in  more  detail  in  another  paper. 

In  only  a  few  cases  are  the  average  variations  for  the  insAne 
subjects  greater  than  normal. 
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The  following  notes  are  offered  as  a  brief  contribution  to  the 
psychology  of  language-learning  from  the  field  of  American 
lingai^tics.  The  literature  concerning  the  acquisition  of  writ- 
ten language  by  primitive  peoples  is  very  limited  in  extent, 
and  the  author  has  endeavored  to  bring  together  here  what  is 
known  of  the  attempts  by  missionaries  and  others  to  enable 
certain  American  Indian  peoples  to  read  and  write  their  own 
tongues.  The  remarkable  ease  with  which  this  has  been  done 
in  some  cases  Is  an  important  fact,  psychologically  and  peda- 
gogically. 

I.  ^Uj^onkian.  The  first  attempt  to  make  the  Algonkian 
Indians  acquire  an  Indian  or  a  European  language  by  means 
of  a  specially  prepared  syllabic  alphabet  was  that  of  P^re 
LeCIercq,  a  Recollect  missionary  among  the  natives  of  Gaspe 
Sot  many  years,  beginning  with  1655.  Following  is  his  own 
account  of  the  origin  and  development  of  these  characters,  as 
given  by  Shea: 

"The  easy  method  which  I  found  for  teaching  our  Gaspe- 
sians  their  prayers  with  certain  characters  which  I  formed, 
effectually  convinces  me  that  the  majority  would  soon  become 
instructed;  for.  indeed,  I  should  find  no  more  difficulty  in 
teaching  them  to  read  than  to  pray  to  God  by  my  papers,  in 
which  each  arbitrary  letter  signifies  a  particular  word,  and 
some  even  two  together  They  so  readily  grasp  this  kiud  of 
reading  that  they  leam  in  a  single  day  what  they  would  never 
have  been  able  to  retain  in  a  whole  week  without  the  aid  of 
these  cards,  which  they  call  kiffftantotmoer  or  kateguenne. 
They  preserve  these  instructive  papers  so  carefully  and  prize 
them  so  highly  that  they  keep  them  very  neatly  in  little  bark 
cases  adorned  with  wampum,  beads  and  porcupine  quills.  . 
.  .  Our  Lord  inspired  me  with  this  method  the  second  year 
of  my  mission,  when,  being  greatly  embarrassed  as  to  the  mode 
in  which  I  should  teach  the  Indians  to  pray,  I  noticed  some 
children  making  marks  on  birch-bark  with  coal,  and  they 
pointed  to  them  with  their  fingers  at  every  word  of  the  prayer 
which  they  pronounced.  This  made  me  think  that,  by  giving 
them  some  form  which  would  aid  their  memory  by  fixed  char- 
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acters,  I  should  advance  much  more  rapidly  than  by  teaching 
on  the  plan  of  making  them  repeat  over  what  I  said.  I  was 
charmed  to  know  that  I  was  not  deceived,  and  that  these  char- 
acters which  I  had  traced  on  paper  produced  all  the  effects  I 
desired,  so  that,  in  a  few  days,  they  learned  all  their  prayers 

without  difficulty I  enlarged  them  so  as  to  include 

all  the  prayers  of  the  Church,  with  the  sacred  mysteries  of  the 
Trinity,  Incarnation,  Baptism,  Penance,  and  the  Redemption." 

In  his  Algonquian  Bibliography  Pilling  gives,  from  LeClercq, 
a  facsimile  of  the  Lord's  Prayer  in  these  Micmac  "hieroglyph- 
ics" (p.  304).  It  will  be  seen  that  some  of  them  are  quite 
complicated.  These  characters  continued  in  use  among  the 
Micraacs,  who,  as  late  as  18S1,  according  to  Dr.  J.  G.  Shea, 
could  "write  and  read  them." 

In  1866,  Rev.  C.  Kauder,  a  Redemptorist  priest,  who  had 
gone  over  to  the  Trappists  at  Tracadie,  N.  B. ,  where  he  studied 
the  Micmacs  and  their  hieroglyphics,  published,  with  the  title, 
Buch  das  gut,  entkaltend  den  Ka/echismus,  Betrachtung ,  Gesang 
(Wien,  1S66).  a  catechism,  hymn-book,  and  book  of  devotion 
in  Micmac  "hieroglyphs"  with  interlinear  wording  in  Ger- 
man. In  this  work  he  is  said  to  have  been  aided  by  Michael 
Christmas,  an  educated  Indian  of  Nova  Scotia.  A  facsimile 
of  the  title-page  of  this  book  is  given  by  Pilling  (p.  274). 
Cuoq,  in  h\s  Lexigue  de  la  langue  Iroquoise  (Montreal,  18S2) 
writes  of  the  work  of  Kauder  as  "fort  beau  et  trfes-ing^nieux, 
mais  anssi  tr&s-dispendieux  et,  A  mon  avis,  fort  peu  pratique." 
But  the  Abb^  Cuoq  was  no  friend  of  "new  graphic  systems," 
Micmac  MSS.  exist  in  these  "hierfaglyphs,"  but  since  Kau- 
der's  book,  none  seem  to  have  been  printed,  at  least  to  any 
extent.  For  Kander  a  special  font  of  typw  wa.s  cast  in  Vienna. 
It  is  ver\'  interesting  that,  so  early  as  the  middle  of  the  seven- 
teenth century,  an  attempt  should  have  been  made  to  give 
these  Indians  a  reading  knowledge  of  language. 

About  1840,  Rev.  James  Evans,  for  many  years  a  Methodist 
missionary  among  the  Cree  and  other  Indian  tribes  of  the 
Hudson  Bay  region  centering  about  Norway  House,  bethought 
himself  of  applying  a  phonetic  .system  for  translations  into  the 
Cree  language,  developing  by  1841  what  is  now  called  the 
"Cree  Syllabary,"  or  "  Evans's  syllabary."  The  idea  seems  to 
have  come  to  him  from  some  of  the  shorthand  systems  ex- 
ploited about  this  time  in  England,  as  may  be  seen  from  com- 
paring his  characters  with  those,  e.  g.,  of  Pitman,  etc.  In 
1841  Evans  began  to  teach  his  system  to  the  Cree  Indians,  and 
soon  set  about  printing  books.  The  very  earliest  types  were 
whittled  from  blocks  of  wood  with  a  pocket  knife;  the  ink  was 
made  from  soot;  the  "paper"  used  was  birch-bark.  Some  of 
the  original  type  and  birch-bark  books  are  still   preaer%*ed. 
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Having  been  for  some  years  refused  permission  by  the  Hudson 
Bay  Company  to  import  press  and  types,  be  "cast  leaden  blocks 
from  the  lining  of  the  chests  in  which  tea  was  brought  into  the 
conntry,  and  whittled  them  into  shape  as  best  he  could,  and. 
by  a  rough  improvised  press  of  his  own  manufacture,  succeeded 
in  printing  many  hymns,  sections  of  the  Holy  Scriptures,  and 
primary  school-books,  which  were  of  great  service."  A  set 
of  these  home-made  types  was  sent  to  England,  and  soon  the 
Hudson  Bay  Company  gave  their  consent,  "to  have  a  font  cast 
and,  with  a  press,  sent  out  to  Norway  House,  pledges  being 
given  that  they  would  be  used  only  for  mission  work."  Evans 
himself  did  not  live  long  to  carry  on  his  work,  dying  in  No- 
vember, 1846,  after  returning  to  England.  His  labors  have 
been  continued  by  others,  however,  and  to-day,  "the  different 
sub-tribes  included  in  the  Cree  couferacy  are  supplied  with 
native  literature  to  a  greater  extent  than  any  of  the  other  Indian 
tribes  in  Canada  (Maclean,  Canad.  Sav.  Folk,  p.  283),"  and 
"few  Cree  Indians  cau  be  found  who  are  not  able  to  read  the 
literature  printed  in  the  syllabic  characters  (p.  85)."  The 
success  of  this  syllabary  was  early  reported  by  Ballantyne,  in 
his  Hudson  Bay  (Lond.,  184S),  where  we  read  concerning 
£vans  at  Rossville  (cited  by  Maclean): 

"I  spent  a  pleasant  afternoon  in  sauntering  about  the  village, 
&nd  in  admiring  the  rapidity  and  ease  with  which  the  Indian 
children  could  read  and  write  the  Indian  language  by  means  of 
a  syllabic  alphabet  invented  by  their  clergyman.  The  same 
gcntlemao  afterwards  made  a  set  of  leaden  types  with  no  other 
instruuieut  than  a  pen-knife,  and  printed  a  great  many  hymns 
in  the  Indian  language  (p.  159)."  Rev.  John  Maclean,  in  his 
book  on  The  Indians  {ToTonx.0, 1889), says  ofEvans'ssyllabary: 

"It  is  so  simple  in  construction  that  an  Indian  with  average 
intelligence  can  memorize  the  whole  in  a  day,  and  in  less  than 
one  week  read  fluently  any  book  written  upon  this  plan  (p. 
256)."  Many  of  the  Indians  have  learned  to  read  fluently 
**with  no  other  teachers  but  the  Indians  around  the  camp- 
fires." 

The  northern  Crees,  among  whom  Evans  labored,  have  nat- 
urally taken  to  it  most,  but  later  on  it  obtained  a  footing  among 
the  Plains  Crees  and  the  Stonies,  who,  according  to  Maclean, 
"read  the  books  printed  in  this  system  fluently,  and  write  let- 
ters in  it.  some  of  which  I  have  in  my  possession."  By  Rev. 
H.  J*  Peck  the  Evans  syllabary  has  been  adapted  to  Eskimo, 
and  by  Father  Morice  to  the  Carrier  language  of  the  Athapas- 
can stock.  Protestant  and  Catholic  missionaries  use  it,  and 
the  Indians  of  several  tribes  write  it  on  birch-bark,  etc.  The 
total  of  the  literature  extant  among  all  the  tribes  employing 
the  Evans  syllabary  or  modifications  of  it  is  quite  considerable, 
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as  revealed,  e.  g.^  by  the  titles  in  PiUing's  bibliographies,  and 
it  has  certainly  "exerted  a  great  educating  infiuence  over  the 
minds  of  the  people."     Maclean  remarks  : 

"By  means  of  this  syllabary  a  clever  Indian  can  memorize  in 
an  hour  or  two  ail  the  characters,  and  in  two  or  three  days 
read  the  Bible  or  any  other  book  in  his  own  language."  Pill- 
ing, who  calls  the  Cree  syllabary  "a  great  improvement  on  the 
Cherokee,"  says  of  these  characters  :  "Those  who  use  them 
in  teaching  say  it  takes  the  average  child  not  two-and-a-halt 
years  (as  with  us)  to  read  fluently,  but  a  few  weeks." 

II.  Athapascaji.  Rev.  A.  G.  Morice,  since  1885  a  Catholic 
(0.  M.  I.)  missionary  among  the  Carrier  Indians  of  Stuart's 
Lake.  B.  C,  published  in  1890  The  New  Methodical,  Easy  and 
Compute  DhtS  Syllabary  (2  pp.).  which  is  reproduced  by  Pill- 
ing in  his  Athapascan  Bibliography  aX  pages  67-69.  The  sylla- 
bary is  also  to  be  found  in  Morice's  article  on  The  Dini  Lan- 
guages {Trans.  Canad.  Inst..  Vol.  I,  1889-1890,  p.  175).  In 
these  characters  Father  Morice  has  published  a  D£n6  primer, 
catechism,  etc.  In  illustration  of  the  practical  worth  of  his 
new  syllabary  be  tells  us,  "Through  it  Indians  of  common  in- 
telligence have  learut  to  read  in  one  week's  leisurely  study 
before  they  had  any  primer  or  printed  matter  of  auy  kind 
to  help  them  on.  We  even  know  of  a  young  man  who  per- 
formed the  feat  in  the  space  of  two  evenings. ' ' 

More  recently  (Bull.  Soc.  Neuchat.  de  G^ogr..  Vol.  XV, 
1904,  p.  74),  Father  Morice  is  on  record  as  saying,  in  connec- 
tion with  a  letter  written  by  au  Indian  in  these  characters  with 
a  bit  of  charcoal  on  a  piece  of  pine-bark:  "Our  Indians  read 
and  write  their  language,  with  man'cllous  facility,  by  means 
of  recently  invented  syllabic  characters,  which  they  learn  with- 
out having  any  regular  schooling." 

Morice's  syllabary,  perfected  in  1889,  is  based  upon  Evans's 
Cree  syllabary,  with  modifications  necessary  to  express,  "the 
more  numerous  and  delicate"  s6unds  of  the  Carrier  tongue, 
lu  an  earlier  article  (Proc,  Canad.  Inst.,  Vol.  VII,  3d  Ser., 
1889,  p.  166),  Father  Morice  wrote  : 

"I  am  now  continually  in  receipt  of  letters  from  Indians 
whom  I  never  taught  and  who  have  learned  to  read  after  one 
or  two  weeks  (in  some  cases  I  might  say  three  or  four  days) 
private  instruction  from  others," 

Rev.  W.  W.  Kirkby,  for  a  number  of  years  (1870-1879)  an 
Episcopal  missionary  among  the  Chippew>'an  Indians  of  the 
Athapascan  stock,  about  the  Churchill  River,  published  several 
translations  (hymns  and  prayers,  manuals  of  devotion,  Gospels 
of  St.  John  and  St.  Mark,  New  Testament,  portions  of  the 
Book  of  Common  Prayer,  etc. )  into  the  Chippewyan  tongue 
in  a  syllabary  based  upon,  or  rather  identical  with,  that  ot 
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Evans  for  the  Cree,  etc.  Religioiis  publications  in  this  sylla- 
bary have  appeared  in  other  Athapascan  languages,  e.  g.,  the 
Slav^.  The  syllabary  publications  of  Perrault  (  1857-1865) 
and  Legoff  (1890)  in  Chippewyan  (Mountaineer)  belong  here 
also. 

III.  Chinookan.  Father  Le  Jeune,  a  missionary  priest  (O. 
M.  I.)  since  1880  among  the  Thompson,  Okanagan  and  Shush- 
wap  Indians  of  British  Columbia,  has  adapted  for  use  in  sten- 
ographic and  mimeographed  publications  (vocabulary,  hymns, 
primer,  etc.),  in  the  Chinook  jargon,  still  a /i«f«a  _/ran<:«  of 
this  region,  the  Duployan  system  of  short-hand,  which  made 
its  appearance  in  Paris  in  1867,  Father  Le  Jeune  (he  was  then 
16)  learned  it  in  a  few  hours.  In  July,  1S90,  be  thought  of 
trying  it  "as  an  easy  phonetic  writing  for  the  Indians  of  Brit- 
ish Columbia,"  first  on  the  Nicola,  then  in  succession  on  the 
Shushwap  and  Thompson  tribes.  In  May,  1891,  he  began  to 
publish  the  Kamloops  Wawa,  a  periodical  in  the  Chinook  jar- 
gon in  stenographic  characters  and  mimeographed  copies.  A 
facsimile  of  the  first  page  of  the  first  number  is  given  by  Pill- 
ing in  his  Chinookan  Bibliography. 

I^^  Eikimoan.  The  Hvans  characters  have  been  introduced 
among  some  of  the  Eskimo  communities.  Rev.  E.  J.  Peck,  an 
Episcopal  missionary,  the  scene  of  whose  labors  has  been  suc> 
cessively  Little  Whale  River  in  the  Ungava  district  and  (since 
1S94)  Blackhead  Islaud  in  Cumberland  Sound,  translated  into 
the  Eskimo  language  of  those  regions  certain  portions  of  the 
Scriptures  and  had  them  printed  in  the  syllabic  characters  of 
Evans.  He  then  began  at  once  to  teach  the  Eskimo  to  read. 
His  experience  was  that  the  natives  of  both  sexes  and  all  ages 
learned  to  read  their  language  with  wonderful  facility.  Of  the 
40  families,  whose  headquarters  were  at  Little  Whale  River,  it 
is  related  that  after  a  little  more  than  two  years  had  elapsed, 
"they  can  all,  with  few  exceptions,  read  their  books."  Indeed, 
there  are  instances  on  record  in  "which  a  couple  of  weeks'  in- 
struction sufficed  to  enable  a  native  to  decipher  texts."  A  copy 
of  the  Eskimo  syllabary  is  given  by  Pilling  in  his  Eskimoan 
Bibiiography  (p.  73)  and  by  Maclean  in  his  Canadian  Savage 
Folk  (Toronto,  1896,  p.  504). 

V.  Iroquoian.  The  Cherokee  branch  of  the  Iroquoian  lin- 
guistic stock  has  been  distinguished  by  the  invention  of  the  so- 
called  "Cherokee  alphabet"  properly  a  syllabary,  the  device  of 
Sequoyah,  or  George  Guess  (or  Gist),  whose  father  was  prob- 
ably a  "Pennsylvania  Dutchman,"  his  mother  a  Cherokee 
squaw.     Pilling  writes  of  him  ; 

"An  illilcraie  vagabond,  vagiie  and  dreamy,  if  report  be 
true,  who  could  read  neither  his  own  nor  any  language,  and 
was  taunted,  it  is  said,  with  this  fact  by  some  white  men; 
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whereupon,  so  the  story  goes,  he  retorted  that  he  would  learn 
and  teach  his  brethren  as  well.'*  Foster,  in  his  biopraphy, 
styles  him  "Sequoyah,  the  American  Cadmus  and  Modem 
Moses.  .  .  .  tbegrealeslof  all  Red  Men,  around  whose  won- 
derful life  has  been  woven  the  manners,  customs  and  beliefs  of 
the  early  Cherokees.  together  with  a  recital  of  their  wrongs 
and  wonderful  progress  towards  civilization."  As  he  was  bom 
ca.  1760,  Sequoyah,  whose  "dreamy  meditations  on  this  inven- 
tion" are  placed  in  1809-1821,  must  have  been  much  past  mid- 
dle age  when  it  was  fully  achieved.  There  is  no  evidence  that 
he  attended  school  as  a  boy,  for  the  first  mission  among  the 
Cherokee  was  not  established  until  long  after  he  bad  reached 
manhood.  The  earliest  known  account  of  the  "Cherokee  alpha- 
bet" dates  from  1S26  {cited  by  Pilling  from  Misshnary  Herald, 
Feb.,  1826,  pp.  47-49): 

■*  A  form  of  alphabetic  writing,  invented  by  a  Cherokee  named 
George  Guess,  who  does  not  speak  English ,  and  was  never  taught 
to  read  English  books,  is  attracting  great  notice  among  the  peo- 
ple generally.  Having  become  acquainted  with  the  principle 
of  the  alphabet,  viz.,  that  marks  can  be  made  the  symbol  of 
sound,  this  uninstructed  man  conceived  the  notion  that  be 
could  express  all  the  syllables  in  the  Cherokee  language  by 
separate  marks  or  characters.  On  collecting  all  the  syllables 
which,  af^er  long  study  and  trial,  he  could  recall  to  his  mem- 
ory, he  found  the  number  82.  In  order  to  express  these  he 
took  the  letters  of  our  alphabet  for  a  part  of  them,  and  various 
modifications  of  our  letters,  with  some  characters  of  his  own 
invention,  for  the  rest.  With  these  symbols  he  set  about  writ- 
ing letters;  and  very  soon  a  correspondence  was  actually  main- 
tained between  the  Cherokees  of  Wills  Valley  and  their  coun- 
trymen beyond  the  Mississipi.  500  miles  apart.  This  was  done 
by  individuals  who  could  not  speak  English,  and  who  had 
never  learned  any  alphabet  but  this  syllabic  one,  which  Guess 
had  invented,  taught  to  others,  and  introduced  into  practice. 
The  interest  in  this  matter  has  been  increasing  for  the  last  two 
years,  till,  at  length,  young  Cherokees  travel  a  great  distance 
to  be  instructed  in  this  easy  method  of  writing  and  reading. 
In  three  days  they  are  able  to  commence  letter- writing,  and 
return  home  to  their  native  villages,  prepared  to  teach  others. 
Either  Guess  himself,  or  some  other  person,  has  dis- 
covered four  other  syllables,  making  all  the  known  syllables  of 
the  Cherokee  language  86.  This  is  a  very  curious  fact,  espe- 
cially when  it  is  considered  that  the  language  is  very  copious 
on  some  subjects,  a  single  verb  undergoing  some  thousands 
of  inflections." 

In   1S27,    Rev.  S.  A.  Worcester  compared  the  "Cherokee 
alphabet"  with  the  alphabet  of  Pickering  as  follows: 


WRITTKN   r.ANGnAGB   BY   PRIMITrVTt   PBOPLSS. 


75 


"I  am  Dot  insensible  of  the  advantage  which  Mr.  Pickering's 
alphabet,  in  common  with  that  in  use  at  the  Sandwich  Islands, 
possesses  above  the  English,  by  being  so  much  more  nearly  a 
perfect  alphabet.  Nor  do  I  suppose  that  more  than  half  the 
time  would  be  required  for  a  Cherokee  child  to  learn  to  read 
his  own  language  in  that  alphabet,  which  is  required  for  an 
English  child  to  learn  his.  But,  in  point  of  simplicity.  Guess 
has  still  the  pre-eminence;  and,  in  no  language,  probably,  can 
the  art  of  reading  be  acquired  with  nearly  the  same  facility." 

In  1827  a  font  of  type,  specially  cast  for  the  new  syllabary, 
and  a  printing  press  were  sent  from  Boston,  and  a  national 
paper  in  the  Cherokee  language  and  alphabet,  the  Cherokee 
Phenix,  was  established  in  February,  1828,  but  lasted  only  six 
years.  After  the  removal  of  tbc  Cherokee  to  the  Indian  Terri- 
tory, there  was  begun,  in  1844,  the  Cherokee  Advocate,  of  which 
Mooney  informs  us  (pp.  109-113;  219-220): 

"It  is  still  continued  under  the  auspices  of  the  Nation, 
printed  in  both  languages  and  distributed  free  at  the  expense 
of  the  Nation  to  those  unable  to  read  English, — an  example 
without  parallel  in  any  other  government."  Besides  being 
employed  in  a  vast  amount  of  religions  literature  (Bible  trans- 
lations and  extracts,  hymn-books,  etc.),  newspapers  and  peri- 
odicals, text-books  and  school-books,  law-codes,  etc.,  political 
and  other  tracts,  and  the  like,  "the  syllabary  is  in  constant 
and  daily  use  among  the  non-English-speaking  element,  both 
in  Indian  Territorj'  and  in  North  Carolina,  for  letter-writing, 
council- records,  personal  memoranda,  etc."  Mr.  Mooney  calls 
attention  also  to  another  use  of  the  syllabary: 

"What  is  perhaps  strangest  of  all  in  this  literary  evolutiou 
is  the  fact  that  the  same  invention  has  been  seized  by  the 
priests  and  conjurers  of  the  conservative  party  for  the  purpose 
of  preserving  to  their  successors  the  ancient  rituals  and  secret 
knowledge  of  the  tribe,  whole  volumes  of  such  occult  literature 
in  manuscript  having  been  obtained  among  them  by  the  au- 
thor.*' Some  of  this  literature  has  been  published  by  Mr. 
Mooney,  the  rest  lies  iu  the  library  of  the  Bureau  of  American 
Ethnology  at  Washington.  The  effect  of  the  "Cherokee  al- 
phabet" is  described  by  Mr.  Mooney. 

"The  invention  of  the  alphabet  had  an  immediate  and  won- 
derfnl  effect  on  Cherokee  development.  On  account  of  the 
remarkable  adaptation  of  the  syllabary  to  the  language,  it  was 
only  necessary  to  learn  the  characters  to  be  able  to  read  at 
once.  No  schoolhouses  were  built  and  no  teachers  hired,  but 
the  whole  Nation  became  an  academy  for  the  study  of  the 
S)-stem,  until,  in  the  course  of  a  few  months,  without  school  or 
expense  of  time  or  money,  the  Cherokee  were  able  to  read  and 
write  in  their  own  language.     An  active  correspondence  began 
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to  be  carried  on  between  the  Eastern  and  Western  divisions, 
and  plans  were  made  for  a  national  press,  with  a  national  li- 
brary and  museum  to  be  established  at  the  capital,  New 
Echota.  The  missionaries,  who  had  at  first  opposed  the  new 
alphabet,  on  the  ground  of  its  Indian  origin,  now  saw  the 
advisability  of  using  it  to  further  their  own  work." 

As  early  as  1S23  the  Cherokee  National  Council  awarded 
Sequoyah  "a  silver  medal  with  a  commemorative  inscription 
in  both  languages,"  and  the  treaty  of  1S28,  made  in  Washing- 
ton, stipulated  for  the  payment  to  him  of  $500,  "for  the  great 
benefits  he  has  conferred  upon  the  Cherokee  people,  in  the 
beneficial  results  which  they  are  now  experiencing  from  the 
use  of  the  alphabet  discovered  by  him." 

Of  the  "alphabet"  itself,  worse  even  from  a  phonetic  than 
from  a  mechanical  point  of  view,  Pilling  observes  (p,  183): 

"This  syllabary  is  one  of  the  most  curious  compounds 
imaginable, — worse,  perhaps,  than  would  be  expected  to  come 
from  even  such  a  source.  Based,  as  I  have  said,  upon  the 
Roman  characters  found  in  the  spelling-book,  he  took  all  sorts 
of  liberties  with  them,  subjected  them  to  all  kinds  of  indigni- 
ties, turned  them  upside  down,  wrong  side  to,  added  tails 
when  fancy  dictated,  and  sometimes  even  horns.  They  are 
hard  to  make,  cannot  be  joined  together,  as  in  our  script,  and 
altogether  constitute  as  varied  a  hodge-podge  as  ever  the  un- 
tutor'd  mind  could  desire.  As  characters  they  possess  but  one 
redeeming  trait, — once  memorized,  it  would  scarcely  be  possi- 
ble to  forget  them."  In  spite  of  all  this,  however,  "a  few 
hours  of  instruction  are  sufficient  for  a  Cherokee  to  learn  to 
read  his  own  language  intelligibly,"  and  in  two  and  one-half 
months  the  Cherokee  child  "acquires  the  art  of  reading  and 
writing  fluently  in  these  rude  characters." 

The  centennial  of  the  invention  ot  the  "Cherokee  alphabet" 
may  well  be  celebrated  by  white  men  and  red  men  alike. 

VI.  Salishan.  As  noted  above,  when  discussing  the  Chi- 
nookan,  the  Duployan  system  of  shorthand  has  been  adopted 
by  Father  Lc  Jcune  for  translations  (prayers,  hymns,  cate- 
chism, primer,  etc. )  in  stenographic  characters  reproduced  by 
the  mimeograph  in  the  Thompson,  Shush wap  and  Okanagan 
languages  of  the  Salishan  stock.  After  tr\-ing,  with  no  suc- 
cess, to  teach  the  Indians  to  read  in  English  characters,  the 
thought  came  to  him,  in  1890,  to  tr>'  the  shorthand  system 
which  he  had  learned  as  a  youth.  The  account  of  its  incep- 
tion and  progress,  as  given  by  Father  Le  Jeune,  is  as  follows 
(Pilling,  Chinookan  Bibliography^  p.  48): 

"The  first  trial  became  a  success.  At  the  end  of  September, 
1890,  a  poor  Indian  cripple,  named  Charley  Alexis  Mayoos, 
from  the  lower  Nicola,  saw  the  writing  for  the  first  time,  and 
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got  the  intuition  of  the  system  at  6rst  sight.  He  set  to  deci- 
pher a  few  passages  of  Indian  prayers  in  shorthand.  In  less 
than  two  months  he  learned  every  word  of  them,  and  he  soon 
began  to  communicate  his  learning  to  his  friends  and  relatives. 
Through  his  endeavors  some  eight  or  ten  Indians  at  Coldwater, 
Nicola,  B.  C,  became  thoroughly  acquainted  with  the  writing 
sj'Stem  before  April  i,  1891.  In  July,  1891,  the  first  lessons 
were  given  to  the  Shushwap  Indians;  they  lasted  an  hour 
every  day  for  four  or  five  days.  Three  or  four  of  the  best 
young  men  went  on  studying  what  they  had  learned,  and  were 
delighted  to  find  themselves  able  to  correspond  in  shorthand 
in  the  early  fall.  During  the  winter  months  they  helped  to 
propagate  the  s>'stem  of  writing  among  their  people.  In  the 
meantime  Mayoos  had  come  to  Kamloops  and  was  pushing  the 
work  ahead  among  the  young  people  there.  In  December, 
1S9!,  the  system  was  introduced  to  the  North  Thompson  In- 
dians; in  January',  1892,  to  those  at  Douglas  Lake;  in  Kebru- 
ar>*,  at  Spuzzum  and  North  Bend;  and  last  of  all,  in  March,  to 
those  at  Deadman's  Creek,  near  Sarvina.  Soon  after  Indian 
letters  came  from  William's  I^ake.  In  May,  1892,  a  few  les- 
sons were  given  at  St.  Mary's  mission  to  the  Lower  Fraser  and 
sea-coast  Indians.  Now  the  Indians  teach  each  other  and  are 
very  anxious  to  learn  on  all  sides.  The  most  advanced  under- 
stand the  value  of  the  letters  and  the  spelling  of  the  words;  but 
the  greatest  number  begin  by  reading  the  words,  then  leam 
the  syllables  by  comparing  the  words  together,  and  at  last  come 
to  the  letters.  They  learn  by  analysis  and  much  quicker  than 
by  synthesis.'* 

A  facsimile  of  a  page  of  prayers  in  the  language  of  the 
Thompson  Indian  is  given  by  Pilling  in  his  Sa/isAan  Bibliogra- 
phy (p.  40),  and  by  Maclean,  in  his  Canadian  Savage  Folk 

(P-  539)- 

VII.  Siouan.  According  to  Rev.  John  Maclean,  the  Cana- 
dian Storiesof  the  Siouanstock,  *  read  the  Evans  syllabic  char- 
acters, and  write  them  freely  and  neatly."  Lord  Southesk,  in 
bis  SaikaUhewan  and  Rocky  Mountains  (London,  1875)  writes, 
— the  real  date  is  1859-1860, — thus  (p.  250): 

"Oar  Stony  messenger  met  us  on  the  road,  bringing  me  a 
letter  from  his  people  written  in  the  Cree  syllabic  characters." 

This  letter  from  the  Mountain  Assiniboines  (Stonies)  is  re- 
produced in  this  work. 

In  1884-1S85.  a  Winnebago  (Siouan  stock)  Indian  of  Ne- 
braska, on  a  visit  to  the  Sac  and  Fox  (Algoukian)  acquired 
an  "alphabet"  in  use  among  these  people,  which  has  been  de- 
scribed by  Miss  Alice  C.  Fletcher  in  the  modified  form  in 
which  it  became  current  among  the  Winnebagos.  Writing  in 
1890,  Miss  Fletcher  says: 
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"He  taught  others  of  bis  tribe,  and  the  knowledge  spread 
rapidly  amoag  the  Winuebagos  of  Nebraska,  and  also  to  that 
part  of  the  tribe  living  in  Wisconsin,  so  that,  at  the  present 
time,  the  principal  correspondence  of  the  tribe  takes  place  by 
means  of  these  characters." 

In  August,  1885,  the  Indian  Agent  wrote  to  Miss  Fletcher : 

"The  tribe  have  suddenly  taken  to  writing  their  own  lan- 
gtiage,  and  people  who  have  never  learned  English  have  ac- 
quired this  art.  The  people  claim  they  took  the  basis  of  it 
from  the  Sauk  and  elaborated  it  themselves.  It  is  a  very  sug- 
gestive sight  to  see  half  a  dozen  fellows  in  a  group,  with  their 
heads  together,  working  out  a  letter  in  these  new  characters; 
it  illustrates  the  surprising  facility  with  which  they  acquire 
what  they  want  to  learn." 

The  Winnebago  "alphabet"  is  really  compounded  of  alphabet 
and  syllabary  on  the  basis  of  English  letters.  There  are  15  in- 
itial sounds  and  four  vowel  modifiers,  forming  12S  combina- 
tions like  syllables;  and  with  these  "one  can  easily  write  any 
word  in  the  Winnebago  language."  There  is  a  certain  origin- 
ality about  it,  for  Miss  Fletcher  tells  us  : 

"I  have  examined  the  Cherokee  alphabet,  thinking  this  one 
might  be  an  outgrowth  or  corruption  of  that  invented  by  Se- 
quoyah, but  it  does  not  seem  probable  to  me." 

She  remarks  further  ; 

"The  education  of  Indian  youths  in  English  has  set  Indiana 
to  thinking  of  bow  they  can  preserve  their  language,  and  I 
have  seen  many  boys  and  girls  who  have  labored  to  make  our 
English  letters  bend  about  the  Indian  words.  It  would  seem 
as  though  we  might  iu  time  expect  several  such  inventions  as 
this  chart,  but  they  will  all  probably  have  the  same  fate  as  otlr 
own  childish  devices  to  create  a  new  language  and  a  new 
alphabet," 

Conclusions,  i.  The  data  recorded  above  describe  efforts  by 
white  men  or  by  Indians  to  enable  American  aborigines  be- 
longing to  .seven  different  linguistic  stocks  of  North  America 
to  read  and  write  by  means  of  some  kind  of  syllabary  or  pho- 
netic 'alphabet."  The  success  achieved  is  often  striking  and 
the  ease  displayed  iu  learning  remarkable, — indeed  a  wide- 
spread facility  in  this  direction  is  clearly  indicated,  particularly 
in  the  case  of  children  and  youth  (the  skill  in  acquisition  by 
adults  is  also  noteworthy).  These  facts  are  of  considerable 
importance  in  connection  with  the  problems  involved  in  the 
acquisition  of  reading  and  writing  by  our  own  children. 

2.  The  use  of  these  "alphabets"  varies  from  employment 
for  the  narrower  purposes  of  the  missionary,  and  his  reli- 
gious or  ecclesiastical  needs  among  some  of  the  northern  tribes 
to  a  national  utilization  such  as  is  in  vogue  among  the  civilized 
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Cherokee  and  their  heathen  brethren  of  the  Carolinian  moun- 
tains. The  total  amount  of  literature  of  all  sorts  printed  is 
quite  large  and  is  increasing  in  bulk. 

3.  The  influence  upon  the  Indian  tribes  of  the  acquisition 
of  the  ability  to  read  and  write  their  own  language  has  been 
good  and  often  led  to  the  preservation  of  interesting  material 
that  would  otherwise  have  perished  altogether.  The  result  of 
the  invention  of  the  "Cherokee  alphabet"  upon  that  Indian 
people  is  a  reality  that  might  well  be  compared  with  the  fabled 
achievements  of  Cadmus  in  the  ancient  world. 

4.  The  sources  of  these  "alphabets"  and  the  inspiration 
which  gave  them  birth  are  diverse.  Father  Leclercq  got  his 
idea  from  observing  the  Indian  children  making  marks  on 
birch-bark  as  an  aide-mimoire  to  their  prayers;  Evans's  and  Le 
Jeune's  systems  are  evidently  due  to  stenogTaphic  prototypes; 
Sequoyah  was  stimulated  by  an  English  s-peJling-book. 

5.  Altogether  the  history  of  the  acquisition  of  written  lan- 
guage by  the  primitive  peoples  under  discussion  forms  an  in- 
teresting chapter  in  racial  pedagogy  and  psychology. 
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Introduction. 


It  is  commonly  admitted  by  experimental  psychologists  that 
no  final  explanation  has  as  yet  been  offered  of  those  fluctua- 
tions of  minimal  stimuli  and  minimal  stimulns-diQerences 
which  go  by  the  general  name  of  'fluctuations  of  attention.'  We 
have  peripheral  theories  and  central  theories  and  mixed,  pe- 
ripheral-central theories;  and,  without  doubt,  we  have  a  good 
deal  of  scattered  knowledge  about  the  conditions  which  under- 
lie the  phenomena  in  certain  of  the  fields  of  sense.  But  this 
chapter  of  psychology  is,  on  the  whole,  still  open.  G-  E. 
Mtiller.  for  instance,  writes  in  1904  that  "zu  feststehenden  Re- 
snltaten  von  allgemeiner  Bedeutung  haben  indessen  diese  Un- 
tersuchungen,  die  sich  in  ihren  Ergebnissen  und  Schlussfolge- 
rungen  vielfach  wiedersprechen,  bisher  noch  nicht  gefiihrl."  ^ 
Unless  one  is  prejudiced  in  favor  of  some  particular  theory,  one 
cannot  but  subscribe  to  this  opinion. 

Considerations  of  this  sort  led  us  to  begin  a  systematic  investi- 
gation of  the  subject  which  has  extended  from  the  winter  of 
1903  to  the  present  time.  Cutaneous  and  visual  stimuli  were 
used;  but,  since  the  former  gave  uniformly  negative  results,  it 
has  been  possible  to  conflne  our  attention  almost  exclusively  to 
the  latter.  We  had  hoped,  likewise,  to  include  auditory  stim- 
uli in  this  series  of  investigations,  but  circumstances  have  ren- 
dered it  necessary  that  we  make  them  the  subject  of  future 
study. 

It  has  become  evident  in  the  course  of  the  work  that  a  com- 
plete account  of  the  fluctuation  of  visual  stimuli  must  take  into 
consideration  also  the  fluctuation  of  the  negative  after-image. 
The  results  of  this  investigation  will  be  made  the  subject  of  a 
second  article,  to  be  followed  by  a  third  in  which  the  conclu- 
sions of  the  two  preceding  articles  will  be  considered  from  the 
standpoint  of  theory  and  in  the  light  of  preceding  work.  The 
present  study  is  a  reproduction,  with  some  changes,  of  a  paper 
read  before  a  mcetitjg  of  experimental  psychologists  held  at 
Cornell  University  in  March,  1904.  It  has  seemed  advisable 
to  publish  it  in  its  present  form,  rather  than  to  wait  for  a  more 
complete  treatment,  as  was  originally  planned,  because  of  the 
evident  revival  of  interest  in  the  problem  and  the  appearance  of 
the  recent  papers  of  Dunlapj'  Killen,'  and  Hammer.* 

For  the  sake  of  clearness,  the  following  order  of  presentation 
will  be  adhered  to  as  closely  as  possible : 

'Die  Gesichtapankte  nod  dte  Tatflachen  der  psychoptaysischeo 
Methodik,  1904,  no. 

»K.  nunlap:  Psychol.  Rev.,  XI,  308. 

'B.  KiJlen  :  Uiiajournai,  XV,  512. 

*B.  Hammer:  Zeits.  /.  Psych.,  XXXVII,  363;  cf.  C.  E.  Seashore. 
ibid.,  XXXIX.  668. 
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ist.     A  statement  of  theory  sufficiently  comprehensive  to 
render  the  results  intelligible  in  terms  of  it. 
and.     A  statement  of  the  lines  of  investigation. 
3d.     A  statement  of  results  in  general. 
4tb.     A  statement  of  results  in  detail. 

I.    Visual  Stimuli. 

(i)  Statement  of  Tfuory.  It  is  our  purpose  to  show  in  this 
paper  that  the  interraittences  of  sensation  resulting  from  min- 
imal visual  stimuli  which  have  been  referred  for  explantiou  to 
fiuctualioD  of  attention  are.  in  reality,  simply  adaptation  phe- 
nomena somewhat  obscured  by  the  special  conditions. 

Adaptation  is,  in  itself,  a  continuous  pheaomenon,  but  its 
continuity  is  interfered  with  by  eye-movement,'  blinking,  etc. 
Through  these  influences,  probably  essentially  through  that 
of  eye-movement  alone,  it  becomes  an  intermittent  process, 
whether  the  stimulus  be  liminal  or  intensive,  provided  that 
proper  areas  be  used.  The  conditions  are  especially  favorable 
for  short  periods  of  intermittence  when  the  stimuli  are  liminal 
and  of  small  area. 

Eye-movcmeut  tends  to  delay  adaptation  when  the  stimulus 
is  liminal  and  of  small  area.  When  the  stimulus  is  much  above 
the  limen  and  the  area  very  small,  complete  adaptation  is  pre- 
vented, because,  under  these  conditions,  no  one  part  of  the 
retina  is  stimulated  long  enough  to  produce  the  required  physio- 
logical eifect.  Also,  under  such  conditions,  it  is  of  very  short 
duration,  when  attained,  because  a  slight  shift  of  the  retina  is 
sufficient  to  produce  a  complete  change  in  the  area  stimulated 
and  thus  to  afford  the  adapted  elements  the  relief  necessary  to 
the  revii'al  of  sensation.  When,  on  the  contrary,  the  area  is 
very  large,  these  relatively  small  eye-movements  do  very  little 
towards  relieving  the  part  of  the  retina  stimulated;  conse- 
quently, complete  adaptation  takes  place  much  more  quickly, 
and  persists  apparently  indefinitely,  unless  relief  be  similarly 
afforded  by  some  other  agency.  Areas  ranging  from  2  mm.  to 
3-4  cm.,  viewed  at  a  distance  of  i  meter  or  more,  are  especially 
favorable  for  short  periods  of  intermittence;  hence,  Ju  the 
previous  investigation  of  this  phenomenon,  it  is  only  natural 
that  they  should  liave  been  chosen  and  the  remainder  over- 
looked. 

In  all  experimental  work,  however,  the  conditions  that  are 
unfavorable  to  the  production  of  the  phenomenon  are  as  im- 

1  While  working  with  after-imaget,  this  past  year,  we  chanced  upon 
another  (actor  in  adaptation,  which  (ao  far  aa  we  can  at  present  tell) 
promises  to  be  important.  Jast  how  much  it  bears  upon  the  fluctua- 
tion of  minimal  visual  stimuli  cannot  now  be  stated.  We  hope,  bow- 
ever,  to  discuss  it  fully  in  the  article  on  the  fluctuation  of  after-images. 
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portant  as,  and  often  more  important,  for  theory,  than  those 
more  favorable.  This  proves  to  be  tme  in  the  case  of  what 
are  commonly  called  'fluctuations  of  attention.' 

Our  plan  of  experimentation,  in  general,  has  been  to  isolate, 
and  test  out  separately,  the  probable  factors  involved,  central 
and  peripheral,  endeavoring  so  to  vary  the  conditions  as  to  re- 
lieve introspection  of  any  undue  burden  of  analysis.  Where 
the  possible  factors  are  numerous  and  complex,  introspective 
analysis  unaided  can  scarcely  be  relied  upon  to  solve  the  prob- 
lem. 

(ii)   Lines  of  proof.     It  is  proposed  to  show: 

(i)  That  involuntary  changes  in  accommodation  are  not 
essential  factors  in  the  pheuomcnou.  (2)  That  a  stimulus 
which  is  not,  in  itself,  intermittent,  acting  upon  the  optic  cen- 
tre, does  not  produce  an  intermittent  sensation.  (3)  That  all 
liminal  stimuli  do  not  fluctuate.  (4)  That  adaptation  is  an 
intermittent  process  under  the  conditions  holding  for  fluctua- 
tion. (5)  That  adaptation  and  fluctuation  are  identical.  (6) 
That  adaptation  is  intermittent  chiefly  because  of  eye-move- 
ment. (7)  That  the  same  correspondence  between  adaptation 
and  fluctuation  obtains  in  indirect  vision. 

{iii)  Results:  General.  We  have  the  following  results  to 
offer  at  this  stage  of  the  work. 

A.  Involuntary  ch.^ngks  of  accommodation  abs  not 

ESSKNTIAL. 

Aphakial  subjects  experience  these  fluctuations  with  appar- 
ently no  greater  variation  of  phase  than  can  be  accounted  for 
on  the  ground  of  normal  individual  diflTerences.  Hence,  we 
can  conclude  that  involuntary  changes  of  accommodation  play 
no  essential  part  in  the  phenomenon. 

B.  A    NON-INTKRMITTENT   STIMULDS    PKODUCBS    A    CONTIN- 

UOUS  SENSATION. 

A  minimal  and  continuous  light  sensation,  produced  by  elec- 
trical stimulation  of  the  cerebro- retinal  mechanism,  does  not 
fluctuate.  Here  is  a  linnnal  stimulus  capable  of  affecting  the 
optic  centre,  and  pouring  in  upon  it,  the  eflfect  of  which  grad- 
ually dies  out,  but  shows  no  signs  of  intermitteuce.  This  fact 
would  seem  to  indicate  that  we  must  look  to  the  periphery  for 
an  explanation  of  fluctuation;  for  if  it  were  conditioned  by  cen- 
tral factors,  it  would  be  difficult  to  see  why  an  exception  should 
be  made  in  this  case,  which  is  distinctive  only  in  that  certain 
of  the  peripheral  factors  which  usually  modify  retinal  stimula- 
tion are  omitted. 

C.    Not  all  liminal  stimuli  FLrcruATB. 
Liminal  visual  stimtili  of  large  area,  also  certain  combinations 
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of  stimulus  and  background  with  very  small  areas,  do  not 
fluctuate. 

D.    Adaptation  is  an  intkrmittrnt  procrss  under  thk 

CONDITIONS  HOLDING  FOR  FLUCTUATION. 

Adaptation,  in  general,  with  areas  equal  to  those  with  which 
fluctuations  are  obtained,  is  a  periodic  phenomenon,  no  matter 
what  the  intensity  of  the  stimulus  used.  The  condition  of  a 
just  perceptible  difference  between  the  stimulus  and  back- 
ground is  favorable,  but  is  by  no  means  essential  to  the  phe- 
nomenon. Any  stimulus  that  will  completely  adapt  into  its 
background  will  do  so  intermittently  within  this  range  of  areas; 
while  a  stimulus  whose  qualitative  relation  to  its  background 
is  such  that  it  will  not  disappear  completely  shows  periodic  in- 
crease and  decrease  in  intensity. 

E.     Adaptation  and  fluctuation  ark  identical. 

Whatever  conditions  relative  to  the  stimulus,  or  to  the  com- 
bination of  stimulus  and  background,  affect  the  adaptation 
time,  produce  a  similar  effect  on  the  fluctuation  time;  the  effect 
showing  itself  either  iu  the  phase  of  visibility,  or  in  the  phases 
of  both  visibility  and  invisibility. 

Some  of  the  ways  by  which  this  correspondence  was  shown 
are: 

(a)  Fading  of  the  stimulus  into  its  proper  gray  during  the 
course  of  a  single  Jiuctttation.  In  the  course  of  a  single  fluctua- 
tion a  colored  stimulus  is  observed  to  fade  into  a  gray,  of  & 
shade  depending  upon  the  color  used,  as  always  happens  in 
complete  color  adaptation.  Further,  the  times  required  for  the 
several  colors  to  fade  sustain  a  very  definite  relation  to  their 
adaptation  times.  In  order  of  their  value  from  least  to  greatest, 
they  are  (for  our  stimuli)  red,  green,  blue  and  yellow.  There 
is  little  difference,  however,  in  the  times  required  for  the  dis- 
appearance of  the  residual  grays  in  each  case.  Moreover,  such 
differences  as  do  occur  are  chance  variations,  as  is  shown  by 
the  following  averages;  red,  1.65  sec.;  green.  1.97  sec;  blue, 
1. 61  sec.;  yellow,  1.65  sec.  Thus  it  would  seem  that  the  dif- 
ference in  the  phases  of  visibility  for  these  four  colors,  which 
is  the  phenomenon  discussed  in  the  next  section,  does  not  de- 
pend upon  their  respective  brightnesses,  but  is  a  duration 
peculiarity  of  the  processes  themselves.* 

^Tbis  point  is  of  two-fold  importance,  (i)  It  suggests  that  the 
adajitatiou  time  of  a  color  is  not  a  function  of  itJ>  bright neaa;  i.e., 
yellow  and  red  bnve  in  no  wise  different  adaptation  times  because  of 
their  positions  in  the  white-black  series.  (2)  It  shows  that  the  dif- 
ferent rifiibiltties  in  the  fluctuation  experiments  are  not  conditioned 
by  the  relation  of  the  brightnesses  or  proper  grays  of  the  colors  used 
to  the  background,  but  arc  true  expressions  of  characteristic  difierences 
in  the  color  processes  themselves. 
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(b)  Comparison  of  Jittctuation  times  with  adaptation  times  for 
colors  and  grays.  Colors  and  grays  were  found  to  have  an 
order  of  Suctuation  times  corresponding  to  their  adaptation 
times.  Four  colors,  red,  green,  blue  and  yellow,  gave  very 
different  fluctuation  periods  as  compared  with  each  other  aod 
with  no.  27  Hcring  gray.  The  visibility  times  obtained  were 
in  the  following  order:  red,  green,  blue  and  yellow,  the  yellow 
being  nearly  four  times  as  long  as  the  red.  The  complete 
adaptation  times  for  sheets  of  the  same  colors  were  found  to 
have  the  same  order  of  length  and  a  rough  correspondence  as 
to  ratio  of  length.  Further,  a  striking  fact  came  out  with  re- 
gard to  the  phases  of  invisibility.  Since  red,  for  example,  has  a 
shorter  phase  of  visibility  than  greeu,  one  might  naturally 
expect  that  its  phase  of  invisibility  would  also  be  shorter  than 
the  invisibility  time  of  green.  The  reverse,  however,  is  true. 
Red  has  a  longer  invisibility  than  green,  and  this  peculiarity  is 
especially  marked  if  one  considers  the  proportionality  between 
the  phases,  1.  e.,  the  ratio  invisibility:  visibility.  The  same 
thing  is  true  of  the  complemeutaries  blue  and  yellow.  Clearly, 
we  cannot  look  for  a  central  explanation  of  this  peculiarity; 
but  it  seems  just  what  we  might  expect  of  adaptation  from  the 
standpoint  of  the  compensation  theory.  The  recovery  process 
for  the  red  is  the  green  process.  The  green  process  is  longer 
and  seemingly  more  tenacious  than  the  red,  as  is  shown  by  the 
adaptation  experiments  proper,  and  is  further  borne  out  by  the 
longer  duration  of  the  greeu  after*image.  A  similar  relation 
obtains  in  the  blue-yellow  process.  We  have  now  in  progress 
a  series  of  experiments  that  will  enable  us  to  make  an  exact 
comparison  of  the  recovery  times  for  these  four  colors. 

(c)  Combinations  0/  stimulus  and  background  that  influent 
adaptation  times  correspondingly  influence  fluctuation  times.  By 
keeping  the  background  constant  and  varyiug  the  stimulus,  or 
conversely,  by  keepiug  the  stimulus  constant  and  varying  the 
background,  a  difference  in  the  period  of  fluctuation  was  ob- 
tained, showing  itself  chiefly  in  the  phase  of  visibility.  This 
same  thing  held  in  the  recognized  adaptation  experiments. 
The  variations  of  the  phases  of  visibility  and  invisibility  that 
were  produced  in  the  adaptation  experiments  were  produced 
also  in  the  fluctuation  experiments,  the  only  departure  from 
precise  correspondence  being  that  the  diflferences  were  more 
marked  in  Ibe  former  case,  as  would  be  expected  from  the 
longer  duration  of  the  process. 

(d)  Method  of  areas.  By  adequate  variation  of  the  ar^ 
of  the  stimulus,  the  phase  of  visibility  was  varied  from  quite 
long  with  small  areas  to  nearly  zero  with  large,  while  the  phase 
of  invisibility  ranged  from  very  short  with  small  areas,  to  ap- 
proximate inflnity  with  large  areas,  1.  e. ,  the  faded-out  stimu- 
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Ins  did  not  reappear.  Thus  the  phases  of  visibility  and  invisi- 
bility are,  inversely  to  each  other,  fanctions  of  the  stimulus 
area.  The  curve  representing  the  phase  of  visibility  starts 
high  on  the  ordinate  and  drops  down  fairly  regularly  to  near 
the  abscissa;  while  the  curve  representing  the  phase  of  invisi- 
bility starts  near  the  abscissa  and  rises  to  infinity.  The  areas 
chosen  do  not  make  the  phase  of  visibility  infinite  with  Hminal 
stimuli;  but  it  is  presumable  that  an  area  small  enough  to  do 
this  might  be  found.  The  curve  representing  the  total  period 
begins  iiigh  on  the  ordinate,  bends  down  towards  the  abscissa, 
rises  again,  and  passes  to  infinity.  A  similar  effect,  much 
more  marked,  was  obtained  in  the  adaptation  experiments. 
With  the  smallest  areas  used  above,  the  spot  never  disappeared. 
Thus  the  cur\'e  representing  the  whole  i>eriod  starts  at  infinity, 
bends  down,  but  not  so  near  to  the  abscissa  as  t>efore,  rises 
again,  and  passes  back,  but  much  more  irregularly,  to  infinity. 
Further,  if  we  took  areas  sufficiently  large,  not  only  did  the 
faded-out  stimulus  not  become  visible  again  under  the  condi- 
tions of  fixation  observed  in  such  experiments,  but  it  refused 
to  reappear  with  quite  extensive  voluntary  eye- movements. 

Now  there  seems  no  way  of  explaining  these  results  from  any 
peculiarity  of  function  in  the  centre.  In  the  case  of  limiual 
stimuli,  the  intensities  were  chosen  subjectively  equal,  conse- 
quently there  could  be  no  reason  for  a  central  discrimination, 
on  the  ground  of  intensity,  adequate  to  account  for  the  wide 
range  of  variation  obtained;  and  as  for  the  adaptation  experi- 
ments, a  very  flood  of  vaso-motor  waves,'  etc.,  would  scarcely 
suffice  to  wipe  out  stimuli  of  so  great  intensity.  If  it  be  argued 
that  it  is  not  fair  to  attempt  to  carry  over  this  explanation  to 
the  adaptation  experiments,  we  must  reply  that  there  would  re- 
main, then,  the  very  great  difficulty  of  explaining  the  close  cor- 
respondence in  the  results  obtained  in  the  two  series  of  experi- 
ments, if  entirely  different  causes  were  ascribed  to  the  two  sets 
of  phenomena.  In  favor  of  physiological  rhythm,  it  might  be 
said,  however,  that  there  seems  a  bare  possibility  of  establish- 
ing a  counection  between  it  and  eye-movement.  But  only  in 
this  way  could  it  fit  into  a  theory  that  should  explain  all  the 
results  cited  above.  Again,  if  from  any  standpoint  it  be 
argued  that  central  factors"  are  involved  in  eye-movement, 
blinking,  etc.,  and  that  these  influences,  therefore,  make  for  a 
central  theory,  we  reply  that  the  movements  are  more  likely 
to  be  reflex,  made  in  sympathy  with  the  changes  and  needs  of 
the  retina.  But  granted  that  they  are  central,  they  still  play 
no  greater  part  in  the  explanation  of  the  phenomenon  than  is 

'T.  W.  Slangbter:  ihiB/oumat,  XII.  313. 

»  B.  A.  Pace :  Philos.  Stadien,  VIII,  ^;  XX,  232. 
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the  case  with  adaptation  in  general.  The  part  played  by  all 
of  these  factors  becomes  a  common  problem,  to  be  investigated 
in  connection  with  adaptation,  and  not  substituted  for  it  as  a 
vera  causa.  There  seems,  likewise,  little  chance  of  explana- 
tion of  these  results  from  the  side  of  attention.  In  fact,  they 
seem  to  be  precisely  contradictory  of  any  theory  that  seeks  its 
account  from  this  source.  Increase  in  area  of  the  stimulus  is 
presumed  to  be  equivalent  to  an  increase  in  intensity,  as  re- 
gards its  noticeability  or  its  efficiency^  for  attention.  Effi- 
ciency, or  whatever  may  be  considered  as  its  equivalent  in 
these  results,  let  the  criterion  be  what  it  will,  is  reduced  to  a 
minimum. 

F.    Adaptation  is  renderkd  intkrmittbnt  chibflv  by 

EYE-MOVKMENT. 

That  eye-movement'  is  chiefly  responsible  for  the  interrail- 
tence  of  adaptation  seems  evident  from  the  results.  Klinkin^ 
might  enter  in,  as  an  occasional  factor,  to  delay  adaptation  or 
cause  the  reappearance  of  the  faded-out  stimulus;  but  it  is 
much  too  infrequent  to  explain  all  of  the  reappearances.  Be- 
sides, it  could  offer  no  explanation  for  the  difference  in  the 
times  of  visibility  and  invisibility  for  the  different  areas,  since 

1  There  arc,  probably,  two  factors  which  give  an  Increased  area  an 
increased  efficiency  for  attention,  (i)  There  in  an  actual  increase  in 
the  intent;ity  of  the  sensation.  For  example,  when  oar  stimulus  was 
obtained  by  liKht  tran. emitted  throngh  opal  glass,  the  source  o{  light 
had  tol>e  moved  farther  away  iu  order  to  give  a  Hmtnal  effect  when 
the  area  of  the  stimulus  diaphragm  was  increased.  Likewise,  when 
the  stimulus  wa^  seen  by  reflected  light,  the  oj>aI  glass  plate  had  to 
be  nioveO  farther  out  from  the  backgronnd  when  the  area  of  the  stim- 
alas  was  increased,  (i)  The  increased  area  occupies  wore  of  the  Held 
of  visiou;  hunce  the  rival  area  is  not  only  of  less  extent  ( fewer  dis- 
tractiug  factors,  etc. ),  but  is  pushcfl  more  and  more  into  the  Beld  of  in- 
direct vision.  The  first  factor  was  ruled  out  byiecreosing  the  intensity 
of  the  stimulus  until  it  was  liminal.  The  second,  however,  ojJerated  to 
give  our  large  areas  greater  efficiency  for  attention.  But  in  spite  of 
this,  the  large  areas,  although  favoring  rapid  adnptation,  gave  us 
tnininial  visibility.  Besides  helping  to  make  uur  point  for  adaptation, 
this  result  serves  as  a  striking  illustration  of  how  Uttle  the  central 
factors  avail  against  the  peripheral  in  stMialled  sensor>-  attention. 

5  The  other  factor  conditioning  adaptation  is  probably,  likewise, 
essentially  dependent  upon  eye-movement.  At  least,  the  modificatioti 
which  gives  it  a  bearing  upon  this  problem  is  caused  by  eye-move- 
,  meut.  The  effect  produced  is,  similarly,  a  freshening  of  the  adapted 
elementa,  and  will  be  understowl,  throughout  the  discussion,  to  sup- 
plement the  change  produced  by  shifting  the  adapted  elements  into  a 
region  of  diSerent  stimulation.  Since  its  action  m  point  of  time  fol- 
lows immediately  upon  eye-movement,  acd  does  not  change,  but  only 
supplements,  the  restoration  produced  by  change  of  Btimnlation.  there 
was  little  apparent  necil  of  it  to  explain  the  results  of  the  following 
tables.  Hence,  had  it  not  come  to  light  in  the  work  on  after-images, 
it  probably  would  have  been  entirely  overlooked. 
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the  amount  of  relief  afforded  in  each  case  would  be  the  same. 
Hye-movement  alone  seems  adequate  to  do  this. 

That  eye- movement  produces  its  effect  in  the  manner  we 
have  staled  probably  needs  further  proof  Hess'  has  contended 
that  a  spot  once  adapted-out  will  not  reappear  so  long  as  Bxa* 
tion  is  held  perfectly  steady;  but  bis  experiments  do  not  indi- 
cate how  eye-movement  causes  reappearance.  MacDougall* 
explains  the  uffect  of  eye-movement  upon  the  reappearance  of 
minimal  visual  stimuli  on  the  basis  of  innervation.  Innerva- 
tion, however,  could  not  account  for  phases  of  invisibility 
ranging  from  nearly  zero  to  infinity;  besides  which,  extensive 
voluntary  eye-movements  were  wholly  ineffective  to  revive 
sensation  in  the  case  of  the  largest  areas  used.  Similarly,  the 
mechanical  effects  of  pressure,  etc.,  are  ruled  out.  Hence  we 
seem  not  only  warranted,  but  forced,  to  fall  back  for  explaoa- 
tion  upon  an  actual  shift  of  the  adapted  elements  away  from 
the  area  of  .stimulation. 

A  more  direct  experimental  confirmation,  than  was  afforded 
by  the  method  of  variation  of  areas,  of  the  view  that  eye- 
movement  interferes  with  the  cour.se  of  adaptation,  and  is  also 
the  conditioning  factor  for  the  wide  range  of  variability  found 
in  the  phases  of  vi.sibility  and  invisibihty  in  the  fluctuation 
experiments,  is  given  by  the  following  results.  An  examina- 
tion of  the  average  frequency  of  eye-movement  in  the  horizontal 
and  vertical  plane.';  during  fixation  showed  that  three  of  our 
observers  had  a  marked  excess  in  both  frequency  and  range  in 
the  horizontal,  while  the  fourth  had  an  excess  of  frequency  in 
the  vertical,  but  of  range  in  the  horizontal  i)laue.  This  ap- 
peared to  mean  that,  for  three  observers,  there  was  a  greater 
change  of  stimulation,  and  consequently  greater  relief  for  the 
adapted  elcmenis,  in  the  horizontal  than  in  the  vertical  direc- 
tion, while  the  reverse  was  true,  though  probably  to  a  less 
degree,  for  the  fourth.  To  test  this  interpretation,  stimuli 
longer  than  broad  were  used,' t.  g.,  slips  of  paper  5  ram.  x 
40  mm.  When  these  were  placed  with  the  longer  dimension 
vertical,  the  shorter  dimen.sion  would  fall  in  the  direction  of 
greater  unsteadiness  of  fixation  for  the  three  observers  who 
had  theexce.s5  of  eye-movement  in  the  horizontal  plane.  Con- 
sequently, a  maximal  interference  with  adaptation  for  these 
stimuli  would  be  obtained,  and  one  might  expect  an  increase 
in  the  pha.«»  of  visibility  and  a  decrease  in  the  phase  of  invisi- 
bility. On  the  other  hand,  if  the  longer  dimension  were  placed 
in  the  horizontal  and  the  shorter  in  the  vertical  plane,  a  miai- 

'  C.  Bess:  von  Graefe's  Archiv,  XL,  3,  274. 
«  W.  MacDou^all:  Mind,  XI.  316;  XII.  289. 

■Tbis  procedure  was  Bnggested  by  Professor  L.  Witmer,  of  the  Uni- 
TCTsity  ol  PeuDsylvaaia. 
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mal  interference  possible  to  these  stimuli  would  be  secured,  and 

a  decrease  in  the  phase  of  visibility  and  an  increase  iu  that  of 

invisibility  should  ensue.     For  the  fourth  observer,  with  the 

stimulus  arranged  as  described  alxjve,  the  reverse  should  be 

true;  but  probably  not  in  so  marked  a  degree,  since  his  range 

was  greater  in  the  hori:&ontal,  and  this  fact  to  a  certain  extent 

counteracted  the  effect  of  frequency.     This  observer  also  had 

an  astigmatism  iu  the  vertical  plane,  which  caused  the  stimulus 

to  become  spreading  and  diffuse  in  the  horizontal,  a  result 

equivalent  to  greater  breadth  for  adaptation. 

That  these  methods  of  arrangement  of  stimulus  caused  a 

marked  change  in  the  phases  of  visibility  and   invisibility  for 

each  observer  will  be  seen  by  inspection  of  the  Tables.  Indeed .  the 

.  .  visibility-Hinvisibility 

correspondence  between  the  quantities:  —ttt^. — f — ; — .  ..  .,. — -. 

frequency  visibihty '^invisibility* 

and  ; — ~ r  is  much  closer  than  was  anticipated. 

frequency ' 

G.      COKRHSPONDENCa    OP   ADAPTATION  WITH    PLCCTUATION 
IN  INDIRKCT  VISION. 

To  show  that  fluctuation  in  indirect  vision  is  not  a  special 
phenomenon,  but  that  the  correspondence  between  adaptation 
and  fluctuation  obtains  here  as  well  as  iu  direct  vision,  the  fol- 
lowing set  of  experiments  was  carried  out.  (i).  Beginning 
with  direct  vision,  a  liminal  stimulus  was  moved  successively 
4,  8.  12,  i6,  etc.,  cm.  towards  the  periphery,  and  records  were 
obtained  at  each  point.  A  parallel  set  of  records  was  obtained 
with  the  same  stimulus  at  full  intensity.  Both  sets  of  records 
showed  a  fairly  regular  decrease  of  visibility  and  increase  of 
invisibility  as  the  stimulus  was  moved  towards  the  periphery. 
The  adaptation  times  obtained  in  a  separate  series  of  experi- 
ments with  the  same  stimulus  also  showed  a  correspondiog  de- 
crease from  direct  vision  to  periphery. 

(2).  An  increase  of  area  with  liminal  stimuli  in  indirect 
vision  gave  a  decrease  of  visibility  and  an  increase  of  invisibil- 
ity, very  much  the  same  as  was  obtained  for  direct  vision. 

There  seems  little  doubt  that  all  the  results  secured  for  direct 
vision  could  have  been  paralleled  for  indirect  vision.  The  above 
series,  however,  satisfied  us  that  the  phenomenon  here  is  essen- 
tially the  same.  It  seems,  then,  that  the  conclusion  is  justified 
that  adaptation  causes  the  disappearance  of  the  stimulus,  and 
unsteadiness  of  fixation  the  wide  range  of  visibility  and  invisi- 
bility iu  case  of  different  areas,  and  the  restoration  when  com- 
plete adaptation  has  set  in;  and  that  this  effect  is  due  to  relief 
of  adapted  elements  by  actual  shift  away  from  the  area  of  stim- 
ulation, or  rather  into  a  region  of  different  stimulation.* 

'Together  with  the  supplementary  factor  mentioned  but  not  speci- 
fied above,— if  this  prove  to  have  the  efficacy  which  we  now  incline 
to  ascribe  to  it. 
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H.    Facts  op  minor  importancb. 

The  following  facts  of  minor  importance  may  also  be 
dted. 

(a)  Kesuli  of  increasing  the  disiance  of  the  observer.  The 
effect  of  increasing  the  distance  of  the  observer  from  the  stim- 
ulus was  tried  The  area  subtended  by  the  stimulus  on  the 
retina  follows  the  law  of  inverse  squares.  AUhoiigh  the  phase 
of  visibility  increased  and  the  phase  of  invisibility  decreased 
with  the  increase  of  the  observer's  distance,  still  the  results  did 
not  at  all  closely  follow  those  obtained  by  the  corresponding 
variations  of  area  observed  at  a  distance  of  i  meter.  The  phase 
of  invisibility  increased  much  more  rapidly  with  the  increase 
of  distance  than  was  demanded  by  the  law  of  inverse  squares. 
This  seems  to  argue  in  favor  of  eye-movement;  for  the  greater 
the  observing  distance,  the  greater  is  the  shift  of  the  adapted 
elements  away  from  the  stimulating  area  with  each  eye-move- 
ment; hence  the  greater  is  the  interference  with  the  course  of 
adaptation. 

(b)  Connection  between  reappearance^  and  conscious  eye- 
movement  and  blinking.  Experiments  for  recording  ^  the  con- 
nection between  reappearance  and  conscious  eye-movement 
and  blinking  showed  coincidence  in  from  one-third  to  one-half 
the  total  number  of  cases. 

(c)  Effect  of  nwving  the  eyes  voluntarily.  Records  of  series 
in  which  an  observ'er  purposely  moved  his  eyes  at  short  inter- 
vals showed  very  few  fluctuations.  Another  observer  was 
directed  to  relieve  the  strain  wbeu,  and  as,  impulse  directed. 
No  fluctuations  were  experienced  in  one  revolution  of  the 
drum:   102  sees. 

(d)  Effect  0/ momentary  cessation  of  the  stimulus.  Anything 
else  that  temporarily  relieved  the  retina,  such  as  the  interposi- 
tion of  some  object  between  the  source  of  light  and  the  screen 
when  the  spot  was  made  visible  by  transmitted  light,  caused 
reappearance  when  the  spot  had  vanished,  and  delayed  disap- 
pearance when  the  spot  was  visible. 

(e)  Influence  of  practice.  An  inexperienced  observer  usually 
obtained  longer  times  of  visibility  and  shorter  times  of  invisi- 
bility until  a  certain  stage  of  practice  was  reached.  Some,  in- 
deed, were  unable  at  first  to  get  fluctuations  at  all.  This  is 
precisely  what  would  be  expected  as  the  result  of  unpractised 
fixation  upou  adaptation.  Further,  the  result  seems  incom- 
patible with  the  theory  of  fluctuation   of  attention,  for  one 

'The  method  of  recording  was  simple.  When  reappcftrsnce  came 
nitb  conicioufl  eye-movement  or  blinking,  O  sabstituted  for  the  nsual 
release  of  the  key  an  extra  pressure  and  immediate  release.  With 
practice,  tbii  method  o£Eeted  little  if  any  distraction. 
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would  expect  practice  to  increase,  certainly  not  to  diminish, 
efficiency  of  attention. 

Again:  towards  the  close  of  a  sitting,  with  one  of  oar  ob- 
servers, the  phase  of  visibility  began  to  lengthen  and  the  phase 
of  invisibility  to  decrease  ver\'  perceptibly:  in  a  few  cases  so 
much  so,  that  disappearance  did  not  come  at  all.  At  tbe>e 
times  the  observer  complained  of  eye-fatigue  and  inability  to 
fixate  steadily.  This  result,  too,  testifies  for  adaptation  and 
against  central  factors. 

(f)  introspective  evidence.  Introspection  also  furnishes  val- 
uable evidence.  For  all  obser\'ers  the  spot  faded  gradually,' 
and  as  this  process  went  on  the  strain  of  attention  increased, 
reaching  its  maximum  with  the  disappearance  of  the  stimulus, 
and  continuing  until  reappearance,  when  momentary  relief  was 
experienced.  The  natural  attitude  of  our  observers  seems  to 
have  been  to  hold  the  sensation  as  long  as  possible.  Hence  it 
was  to  be  expected  that  the  strain  should  increase  with  the  de- 
crease of  the  sensation.  Had  their  attitude  been  different,  had 
they,  for  instance,  been  instructed  that  disappearance  was  the 
thing  to  be  expected  and  attained,  it  Ls  possible  that  relief 
might  have  come  with  invisibility;  that  relaxation  of  attention 
might  then  have  ensued.  Even  so,  it  would  have  been  the  re- 
sult and  not  the  cause  of  the  disappearance.  Moreover,  the 
conditions  of  the  experiment  make  for  stimulation  rather  than 
for  fatigue  of  attention.  The  constantly  changing  stimulus, 
the  unexpected  reappearances,  etc.,  are  attention-compelling  to 
a  high  degree.    There  is  no  monotony.     There  are  rather  ele- 

^  Tbe  conflicting  reports  ou  this  poim  hi  the  literature  have  prob- 
ably l>een  tluc  tn  the  peculiar  difficulties  attending  ohservalion  with 
the  Masson  disk.  With  stationary  stinialus  aud  hBckffronnd,  audi  as 
were  used  by  us.  there  is  uo  doubt  that  the  stimulus  disappears  Krad- 
ually.  If,  on  occasion,  the  actual  change  in  intensity  could  not  be 
detected,  tbe  disappearance  was  Kradual  and  progressive  in  point  of 
arva,  the  background  encroaching  upon  tbe  stimulus  from  one  direc- 
tion or  another.  More  will  be  said  about  this  type  of  disappearance 
in  a  later  article. 

If  it  be  contended  that  stimuli  whose  intensity  can  be  detected  in 
(Jecreaaeare  not  liminal,  wc  reply  that,  in  practice,  just  uoticeability 
is  not  so  consistently  obtained  that  the  detection  i*  impossible.  We 
have  worked  most  carefully  to  get  this  degree  of  intensity,  approach- 
ing the  point  from  either  direction,  and  still  the  observer  would  report, 
during  the  course  of  the  fluctuation,  that  the  stimulus  faded  out. 
What  holds  of  our  stimuli  has  probably  held  also  of  others;  for  we  nn- 
doubtedty  succeeded  in  getting  fiuer  adjustments  of  intensity  with  the 
arrangement  finally  adopted  than  was  poHsible  with  the  Masflon  disk. 
With  the  Masson  disk  itself  fading  was  recorded  by  our  obserT.-ers. 

Dealing,  as  we  did,  with  many  degrees  of  intensity,  facility  for 
judging  intensity  changes  was  naturally  acquired.  Duriug  this  time, 
besides,  two  of  oar  observers  were  regularly  working  on  the  deter- 
mination of  visual  limcna. 
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mcntsof  fascination.  As  one  observer  stated,  "one  is  always 
on  the  alert  to  see  what  will  happen  next."  lu  fact,  were  we 
endeavoring  to  demonstrate  an  unwavering  attention,  scarcely 
a  better  set  of  conditions  could  have  been  selected. 

It  will  be  understood  here,  as  elsewhere  in  the  discussion, 
that  our  contention  is  not  that  attention  does  not  fiuctuate.* 
That  is  a  qnestion  aside.  We  are  merely  concerned  with  show- 
ing that  certain  phenomena,  that  have  usually  been  attributed 
to  fluctuation  of  attention  and  cited  a.s  its  classical  demonstra- 
tion, are  to  be  otherwise  explained.  That  there  is  fluctuation 
on  the  content  side  of  consciousness  goes  without  saying:  the 
sensation  comes  and  goes.  But  we  believe  not  only  that  this 
flucluatioQ  is  lo  l)e  explained  wholly  by  reference  to  the  sense 
process,  but  also  that  the  associative  factors  that  aid  in  the  ex- 
altation of  the  sensation  are  all  the  more  active  because  of  this 
sinking  of  the  content  below  the  limen  on  the  peripheral  side. 
We  may  add  then  that,  in  so  far  as  the  facilitation  of  the  process 
elevated  to  prominence,  or  the  iuhibition  of  other  processes, 
depends  upon  associative  factors,  it  should  be  maintained  that 
the  conditions  of  these  experiments  make  for  an  exalted  and 
sustained  attention, 

(iiii).  Generai  description  of  method  and  apparatus.  Before 
going  more  into  detail  as  to  method  and  results,  we  may  re- 
mark that  all  devices  that  did  not  produce  decided  changes  of 
result  have  been  considered  as  worthless  for  yielding  evidence 
in  a  case  where  without  change  in  the  experimental  conditions 
the  variations  are  so  considerable.  One  finds  cited  in  the  lit- 
erature, as  due  to  some  change  in  method  or  in  support  of  some 
particular  tbeorj',  variations  no  greater  than  our  records 
showed  from  day  to  day  without  any  change  in  the  experi- 
mental conditions.  There  is,  in  dealing  with  this  problem, 
especial  need  for  clearly  cut  and  decisive  methods  of*  experi- 
mentation, as  well  as  for  extreme  caution  in  referring  slight 
changes  in  result  to  a  variation  of  experimental  coudltions. 


>In  so  far  as  attention  is  considered  as  a  state  or  mo<Ie  of  consciouf- 
nesa,  it  may  be  said  to  fluctuate.  But  interpreted  in  thin  sense,  it  is 
rnled  out  for  purposes  of  explanation.  We  must  look,  instead,  to  the 
processes  concerned  in  giving  this  particular  state  or  mode  to  con- 
•cionsness.  Tbc  aboTC  parafi^rapb  is  written  from  Ibe  point  of  viewof 
the  central  processes  involTcd.  If  we  are  to  investigate  the  action  of 
these  processes,  it  would  be  well  to  have  consciousness  as  purely  cen- 
tral as  possible,  i.  ^.,  ideas  should  tx;  worked  with,  instead  of  sense 
perceptions.  The  changing  content  given  by  the  peripheral  process  is 
fatal  to  the  determination  whether  the  centra]  processes  will  act  con- 
tinnonsly  for  any  length  of  time  in  a  given  relation. 

In  general,  we  probably  recognize  too  little  the  difference  between 
attenlion  whete  the  content  is  periphernl,  and  attention  where  it  U 
central.  The  distinction  should  undoubtedly  be  made  in  any  discna- 
aion  of  6DClnation. 
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We  bave  even  found  tt  necessary  not  to  be  oblii;ed  to  compare 
results  obtained  at  different  sittings,  because  of  the  subjective 
changes  that  occnrred  from  time  to  time  in  spite  of  experi- 
mental control.  Onr  comparisons  have,  therefore,  been 
planned  in  series  to  be  finished  at  a  single  sitting,  and  the 
order  of  their  presentation  has  been  changed  so  as  to  compen-i 
sate  as  much  as  possible  for  probable  changes  in  the  condition  < 
of  the  eyes  and  fixation- apparatus  from  the  beginning  to  the 
close  of  the  period.  Series,  then,  were  compared  from  day  to 
day,  rather  than  the  members  needed  to  make  a  single  series. 
For  registration,  throughout  all  of  the  work,  a  Ludwig- 
Baltzar  kymograph  was  used;  together  with  a  Marey  tambour 
and  bulb,  whereby  the  entire  course  of  the  fluctuation  as  well 
as  mere  appearance  and  disapf>earance  could  be  traced,  when 
desired;  and  an  electromagnetic  time-marker  in  circuit  with  a 
metronome,  enclosed  in  a  soundless  box.  All  of  this  apparatus 
was  screened  from  the  observer  by  a  sliding  curtain.  The 
work  was  done  mostly  in  a  long  room,  the  'reaction  room,' 
with  the  windows  all  at  one  end.  Thus  cross-lights,  unequal 
illumination  of  the  background,  etc.,  could  be  avoided.  The 
observer  sat  with  his  back  to  a  high  window  and  his  head  in  a 
head-rest  fastened  to  the  edge  of  a  long  table,  along  which 
the  frame  bearing  the  stimulation  apparatus  was  moved  as 
required.     The  time  unit  throughout  is  i  sec. 

(v)  Rfsults.  {In  detail.)  It  is  scarcely  necessary  to  men- 
tion that  the  results,  unless  otherwise  stated  in  the  tables,  are 
averages  obtained  from  a  large  number  of  records.  In  the 
main,  throughout  the  work,  they  were  confirmed  not  only  by 
the  writer  and  the  observers  cited:  viz..  Misses  Fitch  {F)  and 
George  {Ge)  and  Messrs.  Sabine  iS)  and  Galloway  {Ga), 
but  also  by  a  number  of  the  students  of  the  junior  training 
course,  either  as  a  part  of  their  regular  work,  or  as  substituted 
for  it.  Where  results  bave  not  been  obtained  from  all  of  the 
regular  observers,  this  has  been  due  solely  to  lack  of  time.  ^ 
and  Ge  gave  the  least  and  Ga  the  longest  time  to  the  work. 
All  four  observers  were  students  in  the  department  of  psychol- 
ogy, and  had  had  laboratory  training.  Ga  had  al.so  had  ex- 
perience with  the  problem,  both  as  experimenter  and  observer, 
at  the  University  of  Michigan. 

A.     Invoi^untarv  changes  of  accommodation  ars  not 

KSSHNTIAI,. 

Two  aphakial  subjects  were  experimented  upon.  One  of 
them  had  so  little  accommodation  that  words  in  fine  print  could 
not  be  moved  more  than  2  mm.  farther  from  or  nearer  to  his 
point  of  clearest  vision  (determined  by  the  focus  of  his  glasses) 
without  becoming  less  distinct.     His  bead  was  damped  in  a 
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bead-rest,  and  the  card  slid  along  a  meter  rod  at  the  level  of 
his  e>'es  in  the  median  plane.  Every  precaution  was  taken  to 
secure  accuracy.  It  may  safely  be  said  that  the  man  was  prac- 
tically without  accommodation.  As  was  stated  before,  the 
results  obtained  from  both  of  these  men  were  uniformly  nega- 
tive, I.  e.,  no  greater  variations  were  found  than  can  be  ex- 
plained on  the  ground  of  normal  individual  difierenccs. 

B.      A   NON-INTHRMITTKNT  STIMULUS   PRODUCES  A   COKTINU- 
OUS  SKNSATION. 

The  well-known  fact  that  make  or  break  of  a  direct  current 
produces  a  flash  of  light,  if  the  electrodes  are  properly  applied, 
led  us  to  believe  that,  if  the  current  were  rapidly  interrupted, 
these  flashes  might  be  caused  to  fuse  into  a  continuous  sensa- 
tion.    This  proved  to  be  true.     An  interrupter  so  constnicted 
that  six  makes  and  breaks  occurred  with  everj'  revolution  of 
the  interrupting  cylinder  was  used.     It  was  driven  by  a  motor, 
and  its  speed  of  revolution  was  regulated  by  a  transformer,* 
so  finely  graduated  that  a  change  of  a  single  interruption  could 
be  obtained.     In  circuit  with  the  observer  and  the  battery  was 
inserted  a  resistance  rack  of  German  silver  wire,  also  a  West- 
'  ioghouse  ammeter  graduated   in    milliamperes.      By  this  ar- 
iTangement  it  was  possible  to  keep  the  current  flowing  through 
Ithe  circuit  absolutely  constant.     A  speed  indicator  was  also 
'used.     This  was  rendered  necessary  for  the  double  reason  that 
the  quality  of  the  stimulus  depended  upon  the  rate  of  inter- 
ruption, and  that  any  change  in  the  rate  influenced  the  amount 
of  current  flowing  through  the  circuit.     This  latter  pheuome- 
OOD  was  probably  due  to  induction  eflTects  in  the  coils  of  wire 
lased.     The  number  of  Leclanch6  cells  required  to  produce  the 
'  stimulation  was  usually  eight,  although  as  few  as  four  and  as 
many  as  twelve  were  used  for  different  observers.     The  current 
,  flowing  through  the  circuit,  when  liminal  effects  were  obtained, 
I  ranged  from  one  to  two  milliamperes.     The  one  electrode  was 
[placed  in  the  hand  and   the  other,  a  sponge  electrode,  above 
.  the  eye  on  the  nasal  side.     The  observer  was  stationed  in  the 

I  The  speed -trans  former,  made  to  our  order,  was  in  the  form  of  a 

LKgrnent  of  a  cone,  with  a  grooved   surface  for  the  retention  of  the 

linotor  Bad  interrupter  belts.     The  dimensiouB  of  the  segment  were 

|*och   that  the  decrmae   in   circumference   from  groove  to  groove  wai 

|Tery  small.     This  arrangement,  together  with  graduated  pulleys  on 

the  motor  and  interrupter,  made  very  slight  changes  of  speed  possible. 

The  interrupter  consisted  of  two  brass  cylinders  with  six  equal  open 

and  closed  spaces  on  either  surface.     An  insulating  cross-section  sep- 

barated  the  two  cylinders.     This  duplicate  arrangement  was  not  neces- 

■«Bry,  except  that   it   made  the  connections   more   convenient  for  our 

purpose,  and  that,  by  a  proper  setting  of  the  brushes,  the  instrument 

Could  also  l>c  used  as  an  alternator.     The  motor  and  interrupter  were 

mounted  cm  sliding  frames,  in  order  that  the  belts  might  be  kept  taut. 
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dark-room,  and  allowed  tor  adapt.  Then  the  current  was  ap- 
plied, and  carefully  worked  down  until  liminal  effects  were 
produced.  The  sensation  chosen  for  observation  was  of  the 
nature  of  an  irregular  patch  or  cloud  of  light,  varying  in  color 
for  different  observers  through  violet,  blue,  and  yellow. 

The  sensation,  when  liminal,  usually  lasted  about  30  seconds, 
gradually  fading  out,  and  iu  no  case  reappearing  however  long 
the  current  was  applied.  The  effects  obtained  at  different  rales 
of  interruption  show  differences.  Lower  rates  usually  pro- 
duced a  series  of  Bashes,  in  which  more  or  less  irregular  pat- 
terns were  made  out.  A  little  higher  rate  produced  bars  on  a 
colored  background.  With  a  still  higher  rate,  the  bars  as- 
sumed a  radial  position  around  a  dark  opening  fringed  with 
colored  light.  Here  began  the  transition  stage.  An  increase 
now  gradually  changed  the  effect  to  an  uniformly  colored  field. 
This  fusion  usually  came  at  rates  ranging  from  85- 100  inter- 
ruptions per  second.  One  observer  at  80  saw  a  dark  violet 
field;  at  85,  purple;  at  100,  blue;  and  from  120-162,  yellow. 
It  would  be  interesting  to  discover  wliether  there  is  a  definite 
order  iu  the  succession  of  colors  for  all  observers  as  the  rate  is 
increased.  The  point  being  merely  incidental  to  our  purpose, 
the  investigation  was  not  carried  far  enough  to  determine  this. 

That  the  retina  is  stimulated  is  indicated  by  the  following 
experiment.  A  rate  of  interruption  was  chosen  that  would 
produce  bars.  The  obser\'er  stimulated  each  eye  separately 
and  noted  the  patterns  obtained.  Then  the  electrodes  were 
applied  above  both  eyes  simultaneously.  It  scj  happened  that 
the  bars  for  one  eye  were  inclined  towards  the  horizontal,  and 
for  the  other  towards  the  vertical.  When  both  eyes  were 
stimulated  at  once,  and  the  fields  superposed,  the  two  patterns 
still  remained  distinct,  with  the  bars  set  obliquely  to  each 
other.  As  to  whether  the  visual  substance  was  involved,  the 
exf>eriment  showed  that  there  was  always  an  after-effect,  which 
behaved  much  as  after-images  do.  However,  there  was  rarely 
any  trace  of  complementary  coloring.  In  any  event,  the  result 
goes  to  prove  that  a  continuous  stimulation,  reaching  the  optic 
centre,  does  not  produce  an  intermittent  sensation. 

The  data  of  C.  and  D.  are,  for  convenience,  subsumed  under 
K. ,  to  aid  in  showing  the  correspondence  between  adaptation 
and  fluctuation. 

C,  D,  E.     Adaptation  and  fluctuation  are  identical. 
Correspondence  is  shown  by: 

(a)  Fading  of  the  stimulus  into  iis  proper  gray  during  the 
atursc  0/ a  single  Jluctuaiion.  A  Masson  disk  of  the  standard 
dimensions  was  used.       The  colors  (Uering  standard)  were 
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red.  green,  blue,  and  yellow.  The  background  was  neutral 
engine-gray,  darkened  by  i8o°  of  velvet  black. 

The  change  into  a  gray  differing  from  the  background  was 
first  reported  by  Dr.  Bentley.  Better  to  bring  out  the  phenom- 
enon, a  comparison  ring  of  gray  was  made  concentric  with  the 
colored  ring.  The  judgment  was  difficult,  and  it  has  not  been 
possible  as  yet  to  repeat  the  experiment  under  more  favorable 
conditions.  The  grays  into  which  the  colors  changed  were 
judged  of  different  brightnesses  in  the  order,  from  least  to 
greatest,  of  blue,  red,  green,  and  yellow.  These  grays  corres- 
pond to  those  obtained  when  these  particular  colors,  satnrated, 
were  adapted  down. 

Adaptation,  then,  evidently  carries  the  colors  to  the  limen. 
That  it  is  also  adequate  to  get  rid  of  the  gray  remaining  can- 
not be  questioned.  Consequently,  it  does  not  seem  necessary 
to  supply  another  process  to  complete  the  disappearance,  espe- 
cially when  there  is  nothing  in  the  course  of  the  phenomenon 
Lo  indicate  the  need  of  such  a  supplement.  InlrosixKrtion 
shows  the  change  from  start  to  finish  to  be  uniform  and  contin- 

TABI.B  I.* 


Ca.     Fading  of  a  color  into  its  proper  f^ray  during 
gUftuctuatxon. 

the  conrse  of  a  sin* 

StimulnB 

Number  of 
Fluctua* 

tions 

Cban^B 
to  Gray 

Vi». 
Color  Gray 

Invis, 

Older  of 

BiiEblness 
of  Gray 

Red.  3X5  ™ui- 

Green,  "     *' 
Blue.     ■•     •' 
YcUV.'-     " 

21 

14 
14 

8 
7 
7 
6 

2.4 
2.99 

3-57 
3-70 

..65 
1.97 
[.61 
1.65 

1.99 

1.79 
3.04 

3.U2 

3d. 

4th. 

IBt. 

nous.  It  will  be  noticed  that  the  difference  between  the  total 
phase  of  visibility  for  the  four  colors  in  Table  I  is  not  nearly  so 
great  as  it  is  in  Tables  II,  III,  IV,  and  V.  The  recovery-pecu- 
liarities characteristic  of  adaptation  are  also  much  less  notice- 
able in  the  phases  of  invisibility.  This  difference  in  result  is 
always  found  when  the  data  for  the  Masson  disk  and  the  sta- 
tionary system  are  compared. 

(b)     Comparison  of  adaptation  time  and  Jluctuation  time  /or 
colors   and  grays,      (i)  Fiuduation.     Squares  of  paper  were 


'The  writer  must  apologize  to  the  reader  for  the  ra}![;efl  appearance 
ol  this  and  the  followinK  Tables,  owihk  to  the  various  rnimber  of  deci- 
mal places  to  which  the  calculations  tiave  been  carried  out;  and  nitist 
also  deprecate  any  claim  to  captcial  accuracy  in  the  case  of  the  longer 
decimals.  Ue  had  tatended  to  rouud-o£f  the  figures  to  two  places,  bat 
this  was  inadvertently  omitted.  Rather  than  delay  the  printers,  he 
hoi  allowed  Uic  Tables  lo  stand  as  they  were  in  MS. 


JouRWAL— 7 


98 


FSKRKS : 


pasted  upon  gray  card-board  and  placed  behind  an  opal  glass 
plate.  They  were  thus  seen  by  reflected  light  through  the  opal 
glass.  The  intensity  was  easily  regulated  by  slight  changes  in 
the  distance  of  the  plate  from  the  card-board.  Different  makes 
of  standard  colors  were  used  at  different  times.  The  stimuli 
for  the  following  Tables  were  cut  from  Miltou-Bradley  papers. 
The  size  of  the  squares  was,  in  each  case,  2  cm.  x  2  cm.,  and 
the  distance  of  the  observer  i  meter.  All  other  conditions  were 
the  same  throughout. 

Tabxa  II. 

Ga.    Comparison  of  fluctuation  time  with  adaptation  lime  usine  cotors 

and  grays.     Fluctuation:  showing;  that  vistbitily  and  invisthility 

have  characteristic  adaptation  and  recovery  peculiariiies. 


Stimalus 


Gray,     : 

Red. 

Green, 

Blue. 

YeUow, 


Via.    M.  V. 


4  M 
a.  36 


•375 


loTis. 


3  50 

3  48 

3-f*58 
3-755 
3.46 


M.  V. 


.737 
.108 
.80 
i.iSt 
-337 


Vis.: 
iDvis. 


1.24 
.649 

1. 313 

I-5I3 

3.43 


Invis,: 
Vis. 


1-539 

.834 
.661 
.413 


Period 


7  84 
5-74 
6.768 

9  435 
11.83s 


Table  III. 

.y.     Comparison  0/  fluctuation  time  with  adaptation  time  using  coiors 

and  grays.     Fluctuation:  showing  that  visibility  and  invisthility 

ha ve  chara cteristic  adaptation  a nd  recovery  pecu tia rities . 


Stimalus 

Vis. 

M.  V. 

111  vis. 

M.  V. 

Vis.: 
Invis. 

iDvis.: 

Vis. 

Period 

Gray.     3X3  cm. 

Red.        "     " 
Green,     "      " 
Blue,        "      ** 

Yellow,  "      " 

3-47 

3-3 
5  576 

I -053 
.338 

.506 

.836 

I   257 

If 

2.43» 

J -779 
1.238 

'533 
■527 
■575 
.326 

•537 

1.502 
.4761 
t-i54 
1.799 
4.504 

3.02s 
.866 
.562 

.331 

5-78 

4-133 

5-237 

4-979 

6.814 

TABr,B  IV. 

Ge.     Comparison  of  fluctuation  timf  with  adaptation  timf  using  colors 

and  grays.     Fluctuation:  shoTcing  that  vistbitity  and  invisihitity 

have  characteristic  adaptation  and  recovety  peculiarities. 


Stimnlns 

Vis. 

M.  V. 

Invis. 

M.  V. 

Vis.: 
Invis. 

Invis.: 
Vis. 

Period 

Grsy,     3X3  cm. 
Red.        "      •' 
Green^    "      '• 
Bloe,        "      " 
Yellow,  "      " 

1.566 

317 

4.47J 

7-2 

■^3 
-3S3 
.96 

I-J57 
1-563 

3.038 
5  95 
5-6 
5.043 

1-354 

.917 
1.608 
2.41 
1.143 

•355 

1.832 
.2632 
.566 
.SS6 
.388 

3-799 

1.767 

1. 127 

.188 

S-743 
7-5»6 
B.77 

9-513 
8.554 
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F.    Comparison  of  ftuduation  titne  with  adaptation  tirne  using  colors 

and  grays.     rlUctuation:  skmMng  that  instbility  and  invisihility 

have  ckaraderisHc  adapt4Uion  and  reayvery  peculiarities. 


Stlmnlas 


Grsy,     3x3  cm. 
Red.         ••      " 
Green,     '*      " 
Blue,        "      " 
Yellow.  "      " 


VU. 


3,8066 
a. 481 a 
3-55 
3SM 
4.716 


M.  V. 


Icvii. 


2-54 
3- 36* 
3.85 

2-793 
3. 141 


M.V. 


Vis.: 
Idt». 


I  498 
•737 
l»45 
1.383 
a.aos 


Invis.; 
Vis. 


':g| 


Period 


6.3466 

§•843 

6.40 

6. 


:i?? 


Attention  is  called  again  to  tbe  fact  that,  a^  would  be  ex- 
pected from  the  compensation  theory,  red  and  blue  have  longer 
phases  of  invisibility  and  shorter  phases  of  visibility,  respect- 
ively, than  green  and  yellow.  The  relative  value  of  the  invis- 
ibilities as  compared  with  the  visibilities  in  each  case  is 
expressed  by  the  ratio  invisibility  :  visibility. 

(2)  Adaptation.  To  test  the  correspondence  of  these  re- 
mits with  those  obtained  from  adaptation,  sheets  of  colors  of 
tbe  same  make  were  placed  behind  lightly  frosted  glass  and 
observed  at  distances  ranging  from  2-3  meters.  Just  how 
much  the  intensity  was  lowered  by  these  conditions  we  are  not 
able  to  say, — probably  not  one  half.     This  does  not  matter, 

^ however,  so  long  as  each  color  was  tested  under  precisely  the 
same  conditions,  since  only  comparative  values  were  wanted. 
The  following  results  were  obtained ; 
Obs.  G,    Distance :  235  cm.    Time  unit :  i  sec. 
Red  41 

Green  55 

E  Blue  78 

■  Yellow  263 

Because  of  the  severe  eye-strains,  the  intensity  was  further 
reduced  for  F  by  placing  tbe  color  u  cm,  behind  the  frosted 
glass. 


Obs.  F. 


Distance :  235  cm. 

Time  unit 

Red 

25 

Green 

41 

Blue 

58 

Yellow 

225 

I  sec. 


For  S,  the  color  was  placed  19  cm.  behind  the  frosted  glass. 
Obs.  S.     Distance :  300  cm.     Time  unit :  i  sec. 

Red  19 

Green  52 

Blue  160 

Yellow  196 
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The  order  is  the  same  as  was  obtained  in  the  fluctuation  ex- 
periments; and  a  comparison  of  the  Tables  will  show  that  a 
rough  correspondence  holds  in  the  ratios  sustained  between 
the  phases  of  visibility  aud  the  adaptation  times  in  each  case. 

It  may  be  objected  that  the  colors  used  were  not  standard- 
ized. We  are,  however,  not  attempting  to  state  results  for 
standard  colors.  Our  sole  aim  is  to  show  correspondence  be- 
tween adaptation  and  fluctuation.  This  has  been  accomplished 
by  using  identical  colors  in  the  two  sets  of  experiments.  It 
could  have  been  done  no  better,  we  believe,  by  using  stand- 
ard colors. 

(c)  Comhinatiofts  of  stimulus  and  background  that  influemx 
adaptation  time  correspondingly  influence  Jitutvaiion  time.  ( i ) 
Fluctuation.  For  this  point  so  far  the  Masson  disk  has  been 
used.  From  all  the  colors  tried  as  background,  light  greenish 
blue  (Hering),  yellowish  green  (Milton-Bradley),  yellow  (Mil- 
ton-Bradley), orange  (Hering),  gray,  aud  in  one  case  dark 
red  (Milton-Bradley)  were  selected  for  the  following  Tables. 
The  stimulus  strips  were  2  mm.  x  5  mm. ,  aud  were  placed 
8  mm.  apart  along  the  radius.  They  were,  with  one  excep- 
tion, of  Hering  red. 

This  method  we  consider  very  unsatisfactory.  In  the  first 
place,  results  never  stand  out  so  clearly  with  the  Masson  disk 
as  when  the  system  is  at  rest:  judgments  are  difficult;  distrac- 
tions are  many,  aud  gradations  of  intensity,  neither  so  constant 
nor  even  so  delicate,  can  be  obtained.  And,  secondly,  as  our 
disks  were  made,  the  stimulus  color  was  rendered  liminal  by 
mixing  with  the  color  of  the  background  rather  than  with  a 
gray  of  its  own  brightness.  If  we  take,  for  example,  a  red 
stimulus  upon  a  light  blue  background,  the  effect  obtained  was 
a  faintly  reddish  blue  upon  a  blue  background,  slightly  differ- 
ing from  it  in  brightness.  But  even  this  approximation  to  the 
desired  conditions  was  suiEcient  to  vary  the  phase  of  visibility 
to  a  rough  correspondence  with  the  results  obtained  with  a 
similar  combination  of  stimulus  and  background  in  the  adapta- 
tion experiments. 

(2)  Adaptation,  Here,  likewise,  red  ^t  full  intensity  disap- 
pears most  readily  upon  the  light  blue;  not  quite  so  readily 
upon  the  gray  used;  and  never  entirely  goes  into  the  back- 
grouud,  although  the  color  is  lost  periodically,  upon  the 
orange,  yellow,  aud  yellowish  green.  Yellow  on  dark  red  is 
peculiarly  persistent. 

In  addition  to  the  combinations  here  used,  we  have  tried  a 
number  both  of  grays  and  of  colors,  and  are  satisfied  that 
whatever  alters  the  conditions  for  adaptation  correspondingly 
alters  the  conditions  for  fluctuation. 

(d)  Method  of  variation  of  areas,     (i)  Fluduatitm.     This 
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Ga.  Combinations  of  stimulus  andhdc^^  >  otin  I  that  injlmncc  adaptation 
time  corrffspondingiy  infiutnceji^tctuation 
timt.    ttuciuation^^t  •  »  ^ 


■I 

•'  • 

* 

StimaloB 

Backgronud 

Vis. 

M.  V. 

lavu. 

M.  V, 

YIs: 

Period 

Red, 

3x5  mm. 

Light  Blue 

3.387 

.681 

3-362 

.6v 

.680^ 

7-33fi 
7  645 

•  <      11 

Yellow 

4.t>09 

.1141 

2.7» 

.600 

I .6856 

<< 

It      i< 

Orange 

4-7«» 

.1127 

2.936 

.663 

1.600 

Yrllowitb  Green 
180*  Baglne  Graj 

tSo"  Velvet  BUck 

4.130 

1. 161 

2-715 

.800 

1-521 

6.845 

3-6»5 

1.076 

3-268 

I.I       fi .  106 

6.893 

Yellow.  3X5  mm. 

Dftrk  red 

6.512 

1. 01 2 

3-8S7 

.912  [1.675 

10.399 

Table  VII. 

F- 

Combinations  0/ stimulus  ami  hactground tkat  infiueneg  adaptation 

1 

time  corresponding h  in^uencejiuctuation 
time.     Fluctuation. 

1 

Stimolas 

BaclEgrotmd 

VU. 

M.  V. 

luvia. 

M.  V. 

Via.: 
InvJs. 

Period 

Red, 

axj  mm. 

Ught  blue 

2.9 

■398 

3'64 

•,0 

1-59? 

6.064 

«i 

•  1      «i 

Yellow 

4-73 

■S3 

2.96 

■4 

7& 

Yrltowisb  Gr««n 
tto"  EDiriDC  Gray  1 

160"  Velvet  Black  j 

4-4 

.717 

3-2 

■37 

1-375 

7.60 

2.9 

.293 

3.95 

.628 

•983 

5 -85 

method  was  tried  both  upon  the  Masson  disk  and  with  the  opal 
glass  plate  as  a  background.  The  results  in  both  cases  were 
unquestionable;  but,  as  before,  those  given  by  the  stationary 
system  were  much  the  more  satisfactory  and  much  the  more 
clearly  cut.  Because  of  this,  and  chiefly  because  the  disk  did 
not  permit  enough  variation  of  area,  the  Masson  disk  will  be 
omitted  from  further  consideration  in  this  paper. 

A  stimulus  was  obtained  upon  the  opal  glass  plate  by  light 
coming  from  a  bank  of  lamps  behind  it,  passing  first  through 
a  plate  of  frosted  glass,  then  through  the  opal  glass  itself. 
The  magnitude  of  the  stimulus  was  regulated  by  a  card-board 
diaphragm  behind  the  screen;  its  intensity,  by  varying  the 
distance  of  the  lamps,  al.so  by  means  of  a  curtained  window  in 
front.  This  photometric  arrangement  provided  a  very  sensitive 
means  of  obtaining  a  just  noticeable  stimulus.  After  the  ini- 
tial adjustment  was  made,  great  care  was  taken  that  the  illumi- 
nation of  the  background  should  remain  constant  throughout 
the  experiment. 
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^Qr?\s:   Fluctuation:  showiaj^  inverse  variO' 
Hflainvisitnttty  urilh  increase  of  area. 


Area  -, 

M.  V. 

IdvIb. 

M.  V. 

Viftjlnria. 

Period 

2X  ^'astix.*- 

16.86 

4-83 

.8 

.38 

31 .075 

J7.66 

ia.93 
10.71 

U' 

1.15 
a -9 

■38 
•83 

11.34 
3-7» 

14.06 
13.68 

565 

1-53 

3.76 

'5» 

2.23 

8.41 

•  lOXIO      " 

4-74 

1.33 

334 

•63 

3.033 

7.09 

13X13      " 

4-33 

■97 

3.72 

•57 

'•551 

6.94 

J4XI4     " 

4-35 

1.39 

3.2 

.46 

I -359 

6. 878 

I6xi6    " 

396 

1.33 

3.918 

■59 

1.360 

6x  6  cm. 

':M 

I. II 

5  a 

,:r 

•717 

8.93 

lOXIO     " 

•23 

9.63 

.073 

10.46 

14114    " 

.8 

■5 

39.46 

4.66 

.037 

30.26 

18x18    " 

-85 

■45 

40.35       3.15 

■  03I 

40.10 

Mjcia    ** 

1.4 

Nc 

>  reappearance. 

For  f,  beginning'  at  areas  ranging  from  10  cm.  x  10  cm. — 
14  cm.  X  14  cm.  in  the  different  records,  it  was  noticed  that 
only  the  edge  of  the  lower  left  hand  corner  and  left  side  reap- 
peared. 

The  results  of  this  Table  have  been  thrown  into  the  form  of 


A 
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Curve  I. 

Curve  for  visibility.     Tablb  VIII.     Showing  decrease  of  visi' 
bility  with  increase  of  area. 
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Tablb  tX. 


Ga.    Method  of  variation  of  areas.    Ftuciuation:  showing  inverse  vari- 
ation o/  visibility  and  invisibitity  xoiih  increase  of  area. 


Area 

Vi«. 

M.  V. 

Invia. 

M.  V. 

Via.:  Invia. 

Period 

ax  2  mm. 

7-3 

1. 31 

2.192 

.466 

3-44 

9.422 

4x  4      '* 

6-34 

1-38 

2.94 

.46 

a.  16 

9.28 

8x  8      " 

4-53 

1.066 

3-24 

■553 

1-39 

7.9S 

13X12        " 

4-23 

1-45 

3-75 

■53„ 

i.ia 

i6xi6      " 

4-03 

1i' 

3-9 

'? 

1.05 

7-93 

6x  6  cm. 

1.83 

5.675 

•33 

l"^ 

lOXIO        *' 

1.19 

■436 

6.96 

3.8 

•'7 

i6xi6      " 

.61 

-I 

".53 

3-3 

.04S 

13-14 
26.085 

26x26      " 

•735 

■175 

»5  36 

6.067 

.038 

34x34      " 

-55 

-a 

35  13 

4  3 

03I 

25  68 

43x38      '• 

.8 

N 

>  refippei 

krauce. 

For  Ga,  with  an  area  of  10  cm.  x  10  cm.,  only  about  one 
third  of  the  area  covering  the  lower  left  baud  corner  reappeared. 
From  that  area  on,  the  part  reappearing  became  less  and  less, 
until  finally  there  was  no  reappearance  at  all. 

The  reappearance  of  the  lower  left  hand  corner  alone  in  the 
case  of  the  larger  areas  led  to  the  belief,  after  a  time,  that 
the  stimulus  was  stronger  in  this  regfion.  This  was  all  the 
more  probable,  because  the  window  was  somewhat  above  and 
to  the  right  of  the  observer,  thereby  illumiuatnig  the  back- 
groTind  around  this  comer  slightly  less  than  the  rest  of  the 
field.  In  consequence,  this  part  of  the  stimulus  stood  out 
slightly  supraliminally.  To  obviate  this  diflSculty,  stimuli  of 
Hering  gray,  no.  27,  were  pasted  upon  engine-gray  card-board 
and  placed  behind  the  opal  glass  plate.  The  intensities  were 
easily  regulated  by  slight  changes  in  the  distance  of  the  plate 
from  the  card-board.  Since  both  stimulus  and  background 
were  now  seen  by  reflected  light,  the  former  inequality  of  rela- 
tion between  them  was  impossible.  The  rather  remarkable 
change  of  results  obtained  makes  it  worth  while  to  note  the 
following  Tables. 

Tablx  X. 

F.    Mettiod  qfrnrlation  (^  areas.    Ftnctuation:  nhovytng  inverse  variation 

qf  viiritntity  ami  invisibility  with  increase  <if  area. 


Area 

Via. 

M.  V. 

lUTlS. 

M.  V. 

Vis.:  Invla, 

Period 

S  i  ".'?'■ 

4-435 

-743 

4.385 

.835 

1-035 

8.73 

3-373 

-8S4 

6.772 

1.218 

.498 

10.144 

10x10      " 

3-327 

5 

1 1. 5^3 

1-937 

.287 

14.889 

20X30        " 

3  31 

■71 

13.975 

1.84 

■355 

16.285 

25x25        •' 

3.962 

.427 

14.36 

2.812 

.206 

17.322 

6x  6   cm. 

1-533 

■333 

38.00 

■723 

.0403 

39-533 

10x10     " 

I  US 

Nc 

»  reappei 

Lrauce. 
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Ctirves  were  plotted  from  these  results  to  compare  with  those 
obtained  from  Table  VIII. 

It  will  be  noticed  that  this  series  began  with  an  area  of 
3  nun.  X  3  mm.  In  the  former  case,  it  was  2  mm.  x  2  mm. 


1 M  I  I  I  II  I  I  I  I  I  I  I 

CURVB   IV. 

Curve  for  visibility.     TtisiM   X.     Showing   decrease  of  visi- 
htlity  with  increase  of  area. 


CURVB  V. 

Curve  for  invisibility.     Tablb    X.     Showing   increase  of  in- 
visibility with  increase  of  area. 
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Tablb  Xt. 

Oa.  Method  ttf  variation  q/*  areas.    Fiuetuatlon:  ahowing  inverse  tariation 

qf  viiiibilitj/  and  invisibility  with  increoM  q^  area. 


Area 

Via. 

M.  V. 

Invis. 

M.  V. 

Vis.:  lOTia. 

Period 

4x  4  mm. 
6x  6      " 

4.466 

1.36 

1-853 

.406 

3.41 

6-3»9 

3.385 

.910 

a -934 

.828 

.813 

5-3»9 

13X13       '* 

3.000 

■5.^7 

s-a.*;? 

1.600 

■380 

7-357 

i6xi6      " 

1.984 

.761 
.615 

5269 

1.768 

-376 

7-253 

30X30       *' 

1-453 

5-557 

3.050 

.361 

7.010 

25"5       " 

1-132 

•321 

6.100 

1-538 

.183 

7.323 

4x  4   cm. 

775 

-335 

"•583 

3-a66 

.061 

13-358 

6x  6      " 

.716 

.300 

14.460 

4.316 

.049 

15.176 

lOXIO       " 

.633 

.197 

33. 100 

3-500 

.027 

?3-73a 

13X13        " 

■590 

■384 

33-866 

7-445 

.017 

34  456 

14x14        •* 

>-5 

N( 

>  reappearance. 

The  following  curves  represent  the  results  of  the  preceding 
Table.     The  first  area  used  is  4  mm.  x  4  mm. 


Curve  VI. 

Curve  for  visibility.    Table  XI.    Shoufing  decrease  of  invisi' 
biliiy  with  increase  of  area. 
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CUXVB  VII. 

Curve  for  invisibiliiy .    Tabi.e  XI.    Showing  increase  of  invisi- 
biiity  witk  increase  of  area. 
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TablS  XII, 

Oe.    Method  </  variation  ofarean.    Fluctuaiifm:  nhoviing  interwe  variation 

tif  vUibitity  und  invisibilUp  with  variation  (^  arta. 

Krt». 

Vis. 

M.  V. 

IHTlS. 

M.  V. 

Vis.:  Idtis. 

Period 

3x  3  mm- 
6x  6      '■ 

5-43 

1-5 

3.19a 

1. 169 

1-732 

8.632 

3-14 

I  033 

4.3 

■930 

•730 

7-44 

lOXIO       " 

2.469 

953 

6.00 

«5-683 

■305 

.305 

8.559 
17-843 

aoQcao     " 

2.16 

.7a 

4.016 

•137 

35x25     " 

1.185 

■255 

18.342 

3-342 

.064 

15-75 
28.45 

fix  6  cm. 

•7 

•133 

27 -75 

5-85 

.025 

loxio      " 

t.3 

No  reAppearance. 

Table  XIII. 

S,    Method  tif  xxtrtation  qf  areas.   Fluctuatton:  ^uneim  inverw  utrialion 
qf  viaibitity  and  ineisibHitj/  toith  ineream  {ffttna. 


Are* 

Vis. 

M.  V'. 

Invis. 

M.  V. 

Vis.:  Invis. 

Period 

31       3        ^^^ 

4.683 

1-26 

2.38 

.633 

2.05 

6.963 

6x  6      " 

3.66 

.686 

3.36 

.636 

I  -619 

5.92 

XOXIO       " 

2.876 

•557 

2-33 

■49S 

1.234 
,9& 

5.306 

16x16     " 

2.521 

.643 

m 

•556 

5-091 

aosao     *' 

2.23 

.709 

.668 

-796 

5.030 

4x  4  cm. 

2.08 

.625 

3-SoS 

-565 

,697 

|.o6 
6.093 

8x  8     " 

2.288 

•594 

1. 047 

.600 

16x16     " 

2.03 

J-7 

•523 
•514 

5  36' 
12.9 

1.230 
2.385 

.378 
.131 

7-391 
14.600 

18x18     " 

1-3 

N( 

>  reappe&raDCe. 

The  averages  of  the  visibilities  and  invisibilities  of  Tables 
X,  XI,  XII,  and  XIII  were  plotted  up  to  the  area  6  cm.  x 
6  cm.,  the  last  reappearance  recorded  for  Fzud  Ge. 
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CURVK  VIII. 

Curve  for  visibiliiy.     Averaged  from  Tables  X,  XI,  XII,  and 
XIII.     Shozving  decrease  of  visibility  with  increase  of  area. 
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Cdrvb  IX. 

Curve  f&r  invisibility.     Averaged  from  Tables  X,    XI,  XII, 
XIII.     Shffwing  increase  of  invisibility  with  increase  of  area. 

It  will  be  noticed,  in  the  above  Tables,  that  the  area  at 
which  fluctuation  ceases  has  been  decreased  to  one-fourth  in 
the  one  case  and  to  one-eighth  in  the  other.  This,  we  believe, 
is  due  solely  to  the  inequality  in  intensity  of  the  stimulus  ob- 
tained by  the  former  method,  for  it  will  be  observed  that  the 
area  at  which  the  stimulus  began  to  recur  in  parts  in  the  former 
Tables  nearly  coincides  with  that  at  which  fluctuation  ceased 
in  the  latter. 

It  will  be  seen,  also,  that  in  the  case  of  the  smaller  areas  the 
phases  of  visibility  have  been  decreased  and  the  phases  of  in- 
visibility increased.  Sufficient  explanation  for  this  result  can 
be  found,  most  probably,  in  the  different  conditions  for  adapta- 
tion present  in  the  two  cases.  It  will  be  well,  at  least,  to  point 
them  out. 

(a)  Although  of  no  greater  intensity,  the  stimulus  area  was 
more  sharply  defined  than  the  area  given  by  the  reflected  light. 
The  latter  was  somewhat  difluse  and  spreading,  and  to  a  certain 
degree  gave  the  effect  of  a  larger  area.  This  slight  change 
would  be  appreciable  for  the  smaller  areas,  but  not  for  the 
larger.  (*)  The  side  of  the  opal  glass  used  for  the  back- 
ground in  the  former  case  was  polished  and  shining.  This  was 
trying  to  the  eyes  of  the  observer,  the  strain  relieving  itself  in 
increased  eye-movement  and  blinking.  The  side  used  in  the 
latter  case  was  dull  and  chalky,  and  produced  no  particular 
discomfort.     (<*)  In  the  former  case,  the  minimal  difference  to 
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be  adapted  oot  was  between  a  bright  white  background  and  a 
still  brighter  stimulns.  In  the  latter  case,  it  was  between  a 
dull,  chalky  background  and  a  darker  stimulus.  Just  what 
effect  this  difference  would  have  on  adaptafion  we  are  not  able 
to  state.  It  seems  reasonable  to  believe,  however,  that  the 
process  would  not  be  uniform  at  all  i>oints  in  the  white-black 
series.  In  fact  records  were  obtained  indicating  that,  in  gen- 
eral, this  is  true;  unfortunately,  however,  they  were  made 
cfttly  in  the  work,  and  were  not  arranged  for  a  particular  con- 
firmation of  results  under  these  precise  conditions,  As  nearly 
as  can  be  determined  from  them,  planned  as  they  were,  the 
process  is  more  rapid  at  the  extremes  of  the  white-black  series 
(indicated  by  the  shorter  phases  of  visibility  here  obtained) 
than  in  the  mid-region  of  neutral  grays.  The  stimulus  just 
noticeably  lighter  than  a  black  background,  too,  seems  to  give 
slightly  shorter  phases  of  visibility  than  a  stimulus  just  notice* 
ably  darker  than  a  white  background.  It  will  be  understood 
that  these  results  are  not  intended  to  apply  to  adaptation  any 
further  than  for  the  obliteration  of  just  noticeable  differences. 
But  from  the  data  we  may  draw  the  very  general  conclusion 
that  the  value  of  just  noticeable  differences  for  adaptation, 
even  in  the  white-black  series,  depends  upon  the  sort  of  com- 
bination  used. 

It  is  important  to  note  that  while  I^ange  *  finds  approximate 
equality  in  the  periods  obtained  from  three  sense  dtpariments, 
and  argues  therefrom  a  central  origin,  it  is  found  here  that  a 
change  of  conditions  so  slight  as  to  have  passed  unnoticed,  had 
not  the  results  demanded  investigation,  brings  a  wide  ranged 
variability,  although  not  even  a  change  in  the  retinal  elements 
stimulated  is  involved,  i.  e. ,  both  series  of  combinations  of  stim- 
ulus and  background  are  in  the  white-black  series. 

Another  point  noticeable  in  these  records,  and  throughout 
the  work  in  general,  is  the  large  mean  variation.  This  is  es- 
pecially obvious  when  large  areas  are  used,  or  whenever  from 
any  cause  either  visibility  or  invisibility  approaches  infinite 
value.  It  is  due,  chiefly,  to  one  or  two  very  long  phases  of 
visibility  or  very  short  phases  of  invisibility,  or  conversely;  the 
phenomena  depending  upon  which  extreme  of  the  phase  varia- 
tion one  is  considering.  Slaughter'  believes  that  there  is  a 
connection  between  these  recurring  long  phases  of  visibility, 
obtained  with  stimuli  of  the  usual  order,  and  the  Traube-Her- 
ing  waves.  It  seems,  however,  much  more  probable  that  their 
immediate  condition  is  to  be  found  in  eye-movement.  In  un- 
steady fixation,  the  eye  oscillates,  t.  e.,  in  recovering  fixation. 


no 
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it  overdoes,  swinging  to  the  other  side  and  back  again,  etc. 
Eye -movements  come  in  groups.  One  or  more  of  these  groups 
occurring  within  a  phase  of  visibility,  will  prolong  it  very 
much;  or  falling  within  a  phase  of  invisibility  wilt  shorten  it 
proportionately.  These  facts  are  brought  out  plainly  in  the 
records  for  eye-movement. 

That  extensive  voluntary  eye-movement  will  not  cause  the 
reappearance  of  the  faded-out  stimulus,  provided  sufficiently 
large  areas  are  iLsed,  was  con6rmed  for  Ga  and  ^.  An  area 
of  opal  glass  30  cm.  square  was  made  just  noticeably  red  by 
light  transmitted  through  red  paper  covering  its  back.  Three 
fixation  points  were  made  the  apices  of  an  equilateral  triangle, 
circumscribed  about  the  centre  of  the  plate.  The  observer, 
seated  at  a  distance  of  98  cm. ,  allowed  the  color  to  adapt  out, 
and  then  shifted  his  eyes  along  the  sides  of  the  triangle  from 
fixation  point  to  fixation  point  in  order.  The  following  results 
were  obtained : 

Ga.    With  2  cm.  cye-moyemeiit  (in  each  direction) 

Slight  reappearance  at  edges  only. 

with  3.3  cm.  eye-movement Began  to  get  a  wash 

of  color  farther  in  from  the  edges. 

With  4  cm.  eye-movemeut Color  returned  a  little 

more  perceptibly  over  central  area. 

5  reported  no  change  at  all  until  4.9  cm.  of  eye-movement  in  each 
direction  were  reached^  Then  there  was  a  slight  wash  of  color,  pretty 
much  over  the  whole  area.  Had  he  observed  more  closely,  he  proba- 
bly would  have  noticed  the  changes  at  the  edges  sooner  than  this. 

The  intensity  of  the  stimulus  was  increased  considerably 
above  the  limt;n,  and  the  same  method  carried  out  with  similar 
results.  A  larger  area,  however,  had  to  be  used  with  the  same 
range  of  movement. 

These  facts  speak  strongly  against  innervation  as  the  cause 
of  the  reappearance  of  the  adapted  out  stimulus.  Much  more 
plau.sible  does  it  seem  that  restoration  comes  about  on  account 
of  actual  change  of  stimulation  of  the  adapted  elements.' 

(2)  Adaptaticn.  The  following  Tables  show  the  efiect  of 
variation  of  area  for  recognized  adaptation  phenomena.  The 
combinations  of  stimulus  and  background  chosen  are  the  most 
favorable  for  intermittence.  Fluctuations  of  intensity  may  be 
had  from  any  combination,  but  complete  disappearances  take 
place  most  readily  with  those  here  selected.  The  eye-strain  in- 
volved and  the  consequent  unsteady  fixation  make  the  phenom- 
enon somewhat  difficult  to  obtain. 

1  Together  with  the  supplementary  process  mentioned  but  not 
Bpec)6ed  above. 


■ 


Metlkod  nf  varinttftn  (ff  areati.     Adaptation:  nhowijig  inverw  votria- 
Uon  (tf  tislbilitj/  and  inviMbUitif  with  tncreaee  qf  area. 


Stiianliis 


SLed, 


ax35  " 
Heriog  Cray, 
(so.  *7)  131  5  niQi* 
•'  ax  5  " 
"  Sx  5  " 
"  loxio  " 
"     W3S     " 


Blue 


{Heriog  Ony, 
(0O-33) 


M.  V. 


Id  vie. 


M,  V. 


No  dlsappearaace. 


Vis.: 
Idtib. 


Period 


No  disappearance. 


37.915 

9-450 
6-787 
10.36 


1.433 

54 

-a33 

51-694 

2.617 

1.568 

-57 

6.057 
J.963 
6.976 

2. 35 

3.275 
1.485 

■325 

3-07 

.285 

38.455 

1 1. 018 

9.062 

11.846 


Tabui  XV. 

X,    Method  qf  rariation  of  areas.     AdaptatUm :  «ho\einff  intfsrae  rorta- 
tion  (if  tiaihilUy  and  intisibilily  teith  incredne  of  area. 


Stimnlas 

Baclgronnd 

Vis. 

M.  V. 

Invis. 

M.  V. 

Via.: 

Invia. 

Period 

Red,  IX  5  mm. 

"      3*5    " 
"      7x10    " 
"      IX  5    " 
"      5<5    '* 

Blue 
Gray 

9-5627 

4-237 
1.878 

3-543 
a.o6 

2.66 
1.07 

■355 
1. 071 

.480 

1075 

1-381 

2-863 

10.471 

8.55 

•»75 
.281 

-594 
3-5M 
1. 71 

B.895 
3.067 
.656 
■3383 
.2409 

10.637 
S-6i8 

4.741 
14-013 
10.61 

F.       Al>APTATION    IS    RHNDfiRKD    INTERMITTBNT    CHIBPLY 
BY    KVE-MOVHMBNT. 

*'£veD  in  fixation  intended  to  be  constant,  as  in  the  present 
investigation,  it  is  not  likely  that  the  eye  was  motionless  for  the 
eight  to  thirty  seconds  during  which  the  experiment  la.sted.  a.s 
iJAcAllister  has  recently  pointed  out  that  the  eye  is  seldom  at 

5t  for  one-ninth  of  a  second  continuously.  At  least  it  would 

:  most  unlikely  that  it  should  be  absolutely  at  rest  for  so  long 
^a  period  as  twenty  seconds  and  then  move  unconsciously  at  the 
end  of  that  time."  * 

The  inference  contained  in  the  above  quotation  is  that,  if 
eye-movement  causes  relief  of  the  adapted  elements  suffi- 
cient to  bring  about  reappearance  when  complete  adaptation 
has  once  set  in,  disappearance  should  never  have  occurred; 

'W.  B.  Pillsbury:  The  Jourtial  0/  Philosophy,  Psychology,  and  Set- 
entific  Methods,  II,  272.  Review  of  Zur  experimentelten  Kritik  der 
Theorie  der  Au/werisamkeitischwankungen,  by  B.  Hammer. 
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for  the  eye  is  moving  almost  continuously,  and  each  move- 
ment should  have  relieved  the  adaptation  that  had  taken 
place  previous  to  it.  Pillsbury  has,  however,  probably  not  con- 
sidered that  range  of  movement  is  a  factor  as  well  as  frequency. 
If  the  eye  moved  nine  times  a  second  with  sufficient  range, 
there  probably  uever  would  be  noticeable  adaptation  for  small 
areas.  How  far  this  supposition  is  from  the  facts,  however,  is 
shown  by  our  results.  The  average  inler\fal  between  move- 
ments extensive  enough  to  produce  a  noticeable  shift  of  the 
after-image  in  either  the  horizontal  or  vertical  plane,  viewed 
at  a  distance  of  r  meter  (and  certainly  smaller  movements 
could  scarcely  be  considered  to  bear  upon  the  point  in  ques- 
tion), ranges  from  |  sec.-a]  sec.  The  average  time  l>e- 
tween  movements  shifting  the  after-image  2  mm,  in  either  plane 
ranges  from  i^  sec. -2^  sec;  4  mm.,  from  24-  sec.-48  sec.; 
6  mm.,  from  3I  sec.-96  sec.  etc.  Now  it  will  be  remembered 
that  the  movemenLs  in  each  plane  came  in  groups  of  two  and 
three,  so  that  these  iiater\*als  iu  most  cases  should  be  so  much 
multiplied.  According  to  this  account,  there  seems  to  be 
ample  opportunity  for  adaptation  to  lake  place,  when  range  of 
movement  is  taken  into  consideration  as  well  as  frequeucy. 
Movements  as  small  as  those  referred  to  by  McAllister  would 
probably  produce  some  effect  in  delaying  adaptation;  but  com- 
plete restoration  before  the  stimulus  lias  adapted  out,  or  reap- 
pearance after  it  has  disappeared,  is  doubtless  caused  by  groups 
of  movements  of  considerable  range. 

The  range  of  movement  required  will,  of  course,  depend 
upon  the  stimulus  area  used.  When  the  area  is  very  small, 
PiUsburj's  inference  holds;  there  is  no  disappearance.  The 
restoration  afforded  by  eye-movement  here  cancels  the  effect  of 
adaptation  before  disappearance  takes  place.  This  is  one  of  the 
points  brought  out  by  our  method  of  areas.  On  the  other 
hand,  with  areas  varying  from  10  cm.  x  10  cm.  —  14  era.  x 
14  cm.,  the  range  of  movement  for  our  obser\'ers  was  not 
great  enough  ever  to  produce  reappearance.  And  with  still 
larger  areas,  extensive  voluntary  movements  did  not  suffice 
even  to  revive  the  lost  sensation. 

We  do  not  assert  that  the  statement  quoted,  considered  as  ar 
criticism  of  Hammer's  article,  is  not  well  grounded.  This 
article  is  chiefly  suggestive.  But,  on  the  other  hand,  it  is  only 
fair  to  remember  that  it  requires  positive  knowledge  to  over- 
throw as  well  as  to  establish  a  theory.  Both  statement  aud 
criticism  should,  with  equal  care,  be  based  upon  ample  investi- 
gation. That  eye-movement,  blinking,  etc,  interfere  with 
the  course  of  adaptation  is  not  a  recently  discovered  fact,  nor 
is  it  a  closed  subject.  Local  adaptation  still  presents  a  fruitful 
field  for  research. 
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With  the  help  of  the  data  submitted  in  this  article,  we  trust 
that  DO  intrinsic  difficulty  will  be  found  in  the  conception  that 
adaptation  is  rendered  intermittent  by  eye-mo\*cment.  Aside 
from  this,  too,  there  remains,  further  to  strengthen  the  theory, 
the  supplementary  factor  (not  yet  specified)  which  works  in 
conjunction  with  the  relief  afforded  by  a  shift  of  the  adapted 
elements  into  a  region  of  different  stimulation. 

For  the  investigation  of  eye-movement,  a  method  had  to  be 
selected  that  would  not  be  objectionable  to  the  observers,  and 
would  not  interfere  with  the  normal  course  of  the  phenomenon 
either  mechanically  or  by  way  of  distraction.  The  shifting  of 
the  negative  after-image  during  fixation  afforded  a  method 
somewhat  rough,  but  adequate  for  our  purpose.  Colored 
strips,  5  mm.  x  40  mm.,  were  used  as  stimuli.  They  were 
pasted  on  a  background  of  white  card-board,  with  the  shorter 
dimension  in  the  plane  in  which  the  eye-movement  was  to  be 
investigated.  The  determination  of  frequency  then  became 
merely  a  matter  of  recording  the  appearance  of  the  after-image 
to  the  right  or  left  or  above  or  below  the  stimulus,  separate 
series  being  made  for  both  planes.  For  the  determination  of 
range  of  movement,  narrow  strips  of  paper  of  the  same  bright- 
ness as  the  background  were  placed  successively  2,  4,  6,  8.  etc. , 
mm.  from  the  stimulus,  and  only  those  movements  recorded 
thai  caused  the  after-image  to  shift  to  or  beyond  these  strips. 
The  strips  were  so  inconspicuous  as  not  to  attract  the  eye  away 
from  the  fixation  point;  still,  it  was  not  difficult  to  judge  when 
the  after-image  reached,  or  passed  beyond  them.  They  were 
always  used,  also,  when  frequency  alone  was  to  be  determined, 
in  order  that  the  same  conditions  might  prevail  throughout. 
Some  periods  were  given  up  wholly  to  the  investigation  of  eye- 
movement  alone,  thus  determining  the  type  in  general;  while 
again  the  eye-movement  tracing  was  alternated  with  the  corre- 
sponding fluctuation  tracing,  in  order  to  establish  a  more  im- 
mediate connection  between  the  eye-movements  in  either  plane 
and  the  phases  of  vi.^ibility  and  invisibility  in  that  plane. 
Doubtless,  it  would  have  been  better  to  have  the  eye-movement 
recorded  while  the  fluctuation  was  in  progress,  could  this  have 
been  done  without  interfering  with  the  normal  course  of  the 
phenomenon.  As  it  was,  however,  enough  results  were  ob- 
tained to  render  conclusions  safe  as  to  the  type  of  the  observer. 

The  stimuli  in  both  the  eye-movement  and  fluctuation  ex- 
periments were  of  the  same  dimensions,  and  were  arranged  in 
precisely  the  same  way.  The  distance  of  the  observer,  through- 
out, was  I  meter.  The  color  of  the  stimulus  was  selected  with 
reference  to  the  vividness  of  the  after-image  for  the  particular 
observer.      Mil  ton- Bradley  standard  greeu  was  used  for  S,  Ga, 
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Ge,  while  red  of  the  same  make  gave  the  best  results  for  /*'. 
The  expression:  'stimulus  vertical'  will  be  used  when  the 
longer  dimension  of  the  strip  is  placed  in  the  vertical  plane, 
and  'stimulus  horizoDtal'  for  the  correspoudicg  arrangemeut  iu 
the  horizoutal  plane. 

The  following  results  were  obtained: 

(ft)     Eyt'tnovetnent  in  ike  horizontal  and  vertical  planes . 
S.     Length  of  observation:  f^  sec. 
Stimulus  vertical. 

Strips  3  mm.  distant.     Recorded  all. 
All  reaching  to  strips  3  mm.  distant, 

"       *■      4     *■  "  H 

It  ((  l«  <«  g  K  If  M 

Stimnlos  horixontal. 
Strips  3  mm.  distant.     Recorded  all,  39 

All  reaching  to  strips  a  mm.  distaot,  ax 

•  t  It         •>      ti     g    f(         i<  ^ 

The  results  here  show  greater  range  and  greater  frequency  in  the 
horizontal  plane.  The  records  also  demonstrated  that  the  recovery 
was  quicker  in  this  plane. 

Ce.    Length  0/ observation:  p^see. 
Stimulus  vertical. 

Strips  3  mm.  distant.     Recorded  all,  *  46 

All  reaching  to  strip  4  mm.  distant,)  40 

'•         "         "      "     6    "         "  za 

■  (  tl  (I  11  g         14  <<  _ 

1  «t  <•  II        ]Q        <<  K  2 

StJmolns  horizontal. 

Strips  a  mm.  distant.     Recorded  all,  30 

All  reaching  to  strip  2  mm.  distant,  915 

"      ••     4     "          "  I* 

"          "          '"      <•     6    *'          '*  0 

It  will  be  noticed  that  the  excess  of  range  iu  the  horizontal  plane  in 

this  Table  is  considerably  greater  than  the  excess  of  frequency.  There 

ia  quicker  recovery  also  in  the  horizontal  plane. 

Ga.    Length  of  observation:  p6  sec. 
Stimulus  vertical. 
Strips  3  mm.  distant.     Recorded  all, 
All  reacbiug  to  strips  a  mm.  distant, 

II  II  <l  <l  .         II  4t 

"       5     " 

Stimulus  horizontal. 
Strips  7  mm.  distant.     Recorded  all, 
All  reaching  to  strips  2  mm.  distant, 

M  M  <i  II  ^         1.  .. 

This  Table  shows  greater  freqtiency  in  the  vertical  and  greater  rai]_ 
in  the  horizontal  plane.  In  the  next  Table  the  experiments  for  range 
■were  not  carried  out.  The  following  averages  for  frequency  were 
obtained: 


^^^^^^^B           FLUCTUATION   AND  ADAPTATION.                           II5               ^^H 

^^P                           P.    Ltngth  0/ obiervation,  104  iec.                                           ^^H 

Sttnoloa  TenicftI,                                                                                19             ^^H 

borizoatalr                                                                                         if               ^^H 
Towards  the  end  of  tbe  lionr.  for  each  observer,  the  recordt  ftbow«d              ^^H 

inrrease  of  eye-movement,  as  the  result  of  fatigue.                                                   ^^H 

(b)  Ftuciuation.  with  vertUal  and  horisontal  Ofrangemeni  of  the             ^^^k 

H                                                     sHmu/us.                                                           ^^H 
H       The  foUowiDg  are  the  results  obtained  for  the  fiuctnation            ^^| 

experiments.     The  stimulus  was   rendered   liminal  by  being            ^^| 

placed  behind  a  plate  of  opal  glass.                                                         ^^H 

H                                                 Tablb  XVI.                                                         ^H 

&     Fbutuatfon  vftth  verUcal  and  horizontal  arrangement  qfthe  atimulu*.             ^^H 

^H                8ho*ifing  hota  arrangements  that  favor  maxtmat  and  minima/                          ^^H 

^M                           inleiferencevUh  adaptation  viffect  the  phases  qf                                    ^^H 

H                                               viaibUity  and  intisibilUy.                                                       ^^M 

H        StimtilttB 

Arrangement 

Vis. 

M.  V. 

lurU. 

M.  V 

ViB.: 
Invia 

Period                ■ 

GnT.5K4omm. 

Vertical 

5-5545 

1.027 

a. 4727 

.690 

2.165 

^H 

*t        *i 

Horizontal 

3 -0733 

.436 

3.7066 

.666 

»-»3S 

5-7799          ^^ 

Red.     " 

Vertical 

3  152 

.917 

1.641 

-453 

1.9207 

4-793                  ■ 

*t       ti 

HoriKontftl 

a -358 

-45a 

3-436 

.631 

.968 

4-794                    ■ 

Gices,  " 

Vertical 

4-986 

1. 06 

I  493 

1,^ 

3 -340 

6.6491                ■ 

*t        «• 

Uorizoatal 

3  a6o 

.5a6 

3.546 

1.3804 

Yellow," 

Vertical 

5.0611 

.911 

1.5S8 

•5" 

3.187 

•  «                M              ■• 

Horizontal 

4.643 

.580 

3   543 

•371 

1-835 

7'856                1 

H                                                   Tablr  XVII.                                                             ^M 

Gv.     Fluctuation  vrith  vertical  and  horizontal  arrangement  of  the  jitim«-              ^^H 
^m                 lus.     Showing  how  arrangements  that  favor  maximal  and                          ^^^M 
^B                           miitmt(ir  interference  with  adnjitalinn  affect  the                                           B 
^V                                      phases  qf  eisibilitjf  and  incisibilitif.                                                       1 

H        StimalDS 

Arrangement 

V.,. 

M.  V. 

lovU. 

M.  V. 

Via.: 
Invia. 

Period                   I 
6193             ^H 

Gray.  5x30  ™™- 

Vertical 

3-873 

■  873 

a. 32 

■933 

1.669 

^^    I*          ••      *■ 

Horizontal 

3- 82s 

-983 

3-458 

t-075 

I.I3S 
t-585 

^H 

■    '•       5x40  " 

Vertical 

4.006 

i»93 

a. 536 

•733 

6-533            ^^1 

^H     t« 

Horizontal 

1.407 

.368 

4-423 

I .  IS3 

.3181 

5  830            ^H 

■    **         5x50    " 

Vertical 

4-353 

.832 

a. 700 

.868 

I .6123 

I:"!     J 

^B    t, 

Horizontal 

2-700 

1.071 

3-385 

.778 

.8217 

Oreen.SMO  " 

Vertical 

4.400 

1.054 

4-981 

1. 172 

■8833 

8.144      ^H 

■  (        •<      It 

Horizontal 

3.663 

.490 

5.481 

I -154 

•4857 

^              d 

7.030 

941 


Fluctuation  with  i>ertical  and  horizontal  arrangemtnt  qf  th«  $Hmulu». 
Showinff  bovt  arrangmnents  tkat/neor  maximal  and  minimal 
interfertnce  with  dduplation  affect  the  phaaet 
Hf  tiaibiUtj/  and  inviaibi\ity. 


1 .39 
.646 


InvU. 


3-495 

3  753 


M.  V. 


■775 
1-092 


VU.: 
Invis. 


1-39' 
.809 


Period 


83635 
6.791 


(c)  Adaptation  with  vertical  and  horiaonial  arrangement  of  the 

stimulus. 

That  the  same  airaugement  is  effective  with  stimuli  at  full 
intensity  was  confirmed  by  experiments  upon  Ga.  A  strip  of 
Hering  red,  5  mm.  x  30  mm.,  was  pasted  on  a  square  of  Hering 
light  blue,  20  cm.  x  20  cm.,  and  viewed  at  a  distance  of  2 
meters. 

TAWtH   XX. 

Co.     AdttrVtilion  rn'tA  rcrtica'  and  horizotdaX  arrangement  f^  the  atimulug. 

Showing  Wie  interference  cauted  by  the  vertic^ 

and  horixcntal  arrangematU* 


StimnluS 

Arrangement 

Vis. 

M.  V. 

Invis. 

M.  V. 

Via.: 
rnWs. 

Period 

Red,  5x30  mm. 
.(         ■■         II 

Vertical 
Horizontal 

2.24 
3987 

.671 
•727 

4.014 
3-775 

:^ 

■558 
1-056 

6-254 
7-762 

Correspondence  of  fluctuation  with  adaptation 

in  indirect  vision. 

(a)  Fluctuation.     Id  the  fluctuation  experiments  in  indirect 

vision,  the  stimuli  were  rendered  liminal  by  the  use  of  the  opal 

glass  plate,  as  before.     The  observer  was  seated  at  a  distance 

of  I  meter  and  given  a  fixation  point   in  the  median  line.     It 
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will  be  noticed  in  these  results,  as  also  in  the  Tables  for  the 
method  of  variation  of  areas,  that  the  average  phase  of  visi* 
bility  increases  slightly  at  the  end  of  the  Table.  The  reason 
is  that  in  each  tracing  the  phase  of  visibility  is  greatest  at  the 
beginning  and  decreases  considerably  towards  the  end.  Now 
in  the  last  series  of  the  Table  there  are  few  and,  at  the  very 
last,  no  phases  of  vi.sibility  to  average  with  these  maximal  first 
phases;  consequently  the  cur\e  rises  a  little  at  the  lower  end. 
For  the  same  reason,  the  mean  variation  for  both  visibility  aod 
invisibility  increases  towards  the  end  of  the  Table. 

The  results  obtained  are  given  in  the  following  Tables.  The 
points  to  be  noticed  are  the  effects  of  variation  of  area  and 
passage  of  stimulus  towards  the  periphery. 


Tablk  XXI. 

Ga,     CorrrKpondence  of  fluctuation  witk  adaptation  in  indirect  vinion. 

Fluctuation:  nhowiny  tht  effect  <^  (»cr<««e  (ff  arcaand 

pnjtuage  ctf  atimuluA  toitard«  the  peripherV' 


Stimalns 

Distance  from 
fixation 

Vis. 

M.  V. 

Invis. 

M.  V. 

Vis.: 

Invis. 

Period 

Gny.  8x8  mm. 

ocm. 

»-335 

■^ 

2.38 

.485 

.9S5 

4.715 

4   '* 

1-527 

■383 

3-52 

■993 

.434 

5  047 

8   " 

i.oS 

-345 

7-35 

2.212 

•>53 

8.4S 

la   " 

■39 

2.157 

•"J 

9.81 

<l                   M               II 

ao  " 

.S66 

.t 

4.8 

.0423 

13.946 

<i         11       II 

24    " 

■6.?.^ 

.06 

34-33 

12. 

.018 

35-163 

*'       6x6    cm. 

o 

1.49 

.64 

6.33 

1-73 

•235 

7.82 

4   " 

:.I77 

•355 

8. 411 

2.07 

.140 

9.5S8 

(1         ■<       II 

8  •' 

.628 

.214 

10.685 

2.514 

.os&i 

11-313 

<<         II       *t 

12    " 

.625 

■17s 

23-125 

3-875 
7.282 

.0265 

23-75 

20    " 

.250 

.03 

43  25 

■0057 

43-75 

24    " 

.2 

No  reappearance. 

Tablh  XXII. 

F.     Corrmpondence  f\f  fiMctuaiiow  toith   adaptation  in  indited  dMoiu 

FiuciualXoni  nAotoiny  the  ^ect  <^  increaM  of  area  and 

poMOffe  t4  t^o  stimulus  tourard*  (A0  periphery. 


Stimnlas 


Distance  from 

Vis. 

fixation 

0  cm. 

4.12 

8    •* 

1. 671 

12    " 

1.187 

20    *' 

■433 

0    " 

2-35 

8    •' 

2.24 

20    •* 

1.5 

M.  V. 


Invii. 


M.  V. 


VU.: 
la  via. 


Period 


6ny.  S'S  mm, 


**       6x6    cm. 


■8j     J.4» 

.507   4-514 
-5     1  9  625 
■  123122.25 
.46     4.77 
.65  1 14. 04 


•SO 
.102 
2.28 
4-82 
I  13 
3-158 


.709 

■  370 

.122 

.0194 

•492 

'<592 


No  reappearance. 


6.S3 

6.185 

10-812 

22.683 

7.12 

16.28 
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tablb  XXI  n. 

Correapondenee  of  ftuctuatlon  with  adaptntton.  in  indirect  tiHon. 
Flnrluatitni:  nhmeinff  the  vffi'rt  qf  incrciar  of  area  and 
passage  tj"  stimulu-ti  totoarda  the  periphery. 


Ge. 


Stimulus 

Distance  from 
fixation 

VU. 

M.  V. 

In^Hs. 

M.  V. 

Vis.: 

Invis. 

Period 

Gray,  6x6 

mm. 

ocm. 

3-975 

i.ai 

4.187 

»-33 

•949 

8.162 

ti 

8   '* 

2.1875 
i.iaS 

I.I 

8.4 

.24 

■  3604 

10.587s 

<■ 

12    " 

■^5 

1.528 

3-045 

■09785 

12.656 

ao  " 

•79 

•  35 

11-04 

.6651 .0715 

ir-83 

28    " 

■5 

.21 

11.728 

2.971  .0426 

12. 228 

34  " 

•375 

.1 

11.987 

2.446  .0312 

12.36a 

43  ;* 

5 

■  3 

44.9 

9.63    .0111 

45-4 

6x6 

cm. 

o  •• 

.6a 

.22 

22-75 

4.64    .027a 

22.97 

t         •• 

" 

8   " 

•7 

.2     142 -6 

9.89  '0151 

43-3      - 

i»  •' 

I. 

No  reappearance. 

(b)  Adaptation.  That  stimuli  at  full  inteusity  show  the 
same  law  of  inverse  variation  of  visibility :  invisibility  from 
direct  vision  towards  the  periphery  was  veri6ed  by  Ga.  Hering 
standard  red  upon  a  background  of  engine-gray  card-board 
(neutral  shade)  was  used. 

Tablk  XXIV. 

Cki>    (]iyrrtxpondentt  ttf  fluctuation  teith  adtiptation  in  indirect  n'n'on. 

AdaptJttlon:  ahoiohuj  the  efftct  of  passage  qf 

stimutus  totcards  the  periphery. 


StlmulnB 

Distance  from 
fixation 

Vis. 

M.  V. 

Invis. 

M.  V. 

Vis.: 
Invis. 

Period 

Red,     8x8    mm. 

8  cm. 

15.916 

3-25 

.3 

.033 

79-58 

16 . 1 16 

12    " 

6-575 

2.05 

1.683 

•475 

3907 

8.258 

"          "        " 

30  " 

4-293 

1  13 

2.656 

-935 

1. 612 

6.949 

34   •• 

4.89 

r.05 

3-35 

I  151 

1.46 

8. 24 

34   " 

3' 

1. 193 

5-5 

1 .107 

.581 

8-7 

43   " 

2.9 

.766 

6583 

1.208 

■  440 

9-73 

50'" 

2-33 

.86 

9.26 

2.32 

■  240 

11-56 

60  *' 

•45 

No  reappearance. 

The  adaptation  times  in  indirect  vision  were  also  obtained 
for  the  same  stimulus.  The  background  in  this  case  was,  as 
before,  the  neutral  engine-gray  card-board.  The  time  required 
completely  to  adapt  out  the  stimulus  was  recorded.  This,  an 
adaptation  experiment  in  its  purest  form,  shows  that  the  time 
required  to  adapt  out  the  stimulus  decreases  as  we  go  towards 
the  periphery'.  One  may  suggest  the  following  reasons  why 
this  decrease  should  occur: 

(x)  Decrease  of  the  retinal  stufif  towards  the  periphery. 
This  would  certainly  be  true  for  colored  stimuli. 
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(2)  Since  the  eye  is  approximately  spherical  in  form,  and 
the  aperture  is  near  the  front  surface,  one  might  expect  less 
absolute  change  of  stimulation  area  towards  the  periphery  on 
accouut  of  eye-movement.  Experiments  to  test  the  matter, 
by  the  same  method  as  was  used  in  direct  vision,  showed  a 
marked  decrease  in  the  number  of  eye-movements  recorded  as 
the  stimulus  was  moved  towards  the  periphery.     Whether  this 

^was  because  there  was  actually  less  range  of  movement  of  the 
\er-image,  or  was  due  solely  to  the  greater  difficulty  of  ob- 
vation,  we  are  not  able  to  state.     The  fact  that  there  was  a 
^greater  decrease  in  range  than  in  frequency  would  seem  to  indi- 
cate that  the  effect  was  not  whoUy  due  to  increased  difficulty 
of  observation. 

(3)  A  further  reason  will  be  discussed  when  we  deal  with 
the  fluctuation  of  after-images. 

The  observer  sat  with  eyes  closed  and  registration  key  up. 
IThe  drum  was  started.    At  a  signal  the  observation  was  begun 
Fand  the  key  pressed  down.     When  the  color  had  adapted  out, 
the  key  was  released.     The  results  were  as  follows: 

Ga.     Time  unit:  /  sec. 
Stimulaa    8  cm,  from  6xation,  I5.8 

13 9*7 

M    "  "  "  5.0 

'•  48    "  "  "  4.8 

"         S4   **         "  "  *■* 

II.    CuTANEODS  Stimuli. 

(a)  Presmre.  Liminal  pressure  stimuli  were  applied  to  sev- 
eral observers,  but  no  fluctuations  were  experienced.  Very 
smooth  cork  wafers  supporting  minimal  weights  were  used, 
and  every  care  was  taken  to  insure  uniformly  distributed,  pure 
pressure  sensations. 

(b)  Electro-cutaneous.  Liminal  electro-cutaneous  stimulation 
was  also  tried.  The  tip  of  the  tongue  was  selected  as  the  area 
most  sensitive  to  stimulation.  Strips  of  very  light  tin  foil 
(Christmas-tree  foil)  were  used  as  electrodes.     The  moist  sur- 

l&ce  of  the  tongue  readily  held  these  in  place.     There  was  no 
Ipreliminary  sensation  of  pressure  or  contact.     The  observer 
?as  not  even  able  to  tell  that  the  strips  were  in  place  when  the 
^current  was  off.     A  Du  Bois-Reymond  sledge  was  chosen  as 
giving  the  most  easily  regulated  induction  current.     The  ob- 
server was  seated  in  a  distant  room,  his  head  fixed  in  a  head- 
rest, and  the  electrodes  clamped  in  place.    He  was  thus  isolated 
Lfrom  all   noise  and  distracting  induence.     An  electric  button 
Fwas  near  his  hand  by  means  of  which  he  could  signal  to  the 
experimenter  and  thus  regulate  the  intensity  of  the  stimulus. 
With  care  just  noticeable  stimuli  were  easily  obtained;  but  no 
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fiuctuatioDs  of  intensity  could  be  detected,  although  repeated 
attempts  were  made  on  a  number  of  observers.  It  hardly  seems 
possible  that  failure  to  obtain  fiuctuations  could  have  been  due 
to  faulty  conditions. 

We  submit  these  results  hoping  that,  when  they  have  been 
verified  elsewhere,  they  will  prove  as  deciave  to  others  as  they 
have  been  to  us.  We  trust  that  in  them  ample  evidence  has 
been  afforded  that  Lange  advanced  the  theory  of  fluctuation  of 
attention  upon  insufficient  data.  Indeed,  that  an  attempt  ever 
should  have  been  made  to  gather  together  these  discrete  sense- 
phenomena  under  the  head  of  'fluctuation  of  attention'  seems 
more  the  result  of  doctrinal  development  than  of  a  thorough- 
going consideration  of  the  phenomena  themselves. 


MINOR  STUDIES   FROM  THE   PSYCHOLOGICAL 
LABORATORY  OF  VASSAR  COLLEGE. 


COMUDNtCATED  BV  M.  P.  WaSHBURN. 


II.  A  Comparison  of  Mkthods  for  thk  Dethrmination  op 
Ideational  Typb. 


By  AxMA  BsitL  and  Lorstta  Muckrkhodpt. 


The  object  of  this  study  was  to  test  the  mtitual  consistency 
of  the  various  methods  giveu  in  Titchener's  Experimental  Psy- 
chology, Volume  I,  Part  II,  pp.  394  to  401,  for  investigating 
the  type  of  imagery  normal  to  a  given  individual.  For  a  de- 
scription of  these  methods  the  reader  is  referred  to  the  above 
mentioned  volume.  Since  only  two  of  them,  the  revised  Galton 
questionary  and  Secor's  word  method,  undertake  to  discover 
the  preseuce  of  images  other  than  auditory,  visual  or  motor,  for 
purposes  of  comparison  these  types  of  image  only  were  taken 
account  of  The  plan  of  the  investigation  was  to  test  a  few  ob- 
servers by  as  many  of  the  methods  as  possible  in  order  to  see 
whether  the  results  were  in  harmony  with  each  other.  Four 
women  students  of  psychology,  with  a  half  year's  practice  in 
introspective  work,  were  the  subjects.  Two  of  them,  H.,  and 
B.,  were  not  tc^ited  by  Kraepelin's  method;  and  one,  B.,  was 
not  tested  by  Cobn's  method  or  Washburn's  method.  Other- 
wise the  accompanying  table  allows  a  thorough -going  compari- 
son of  results. 


p 

Obscr\ 

er,  Vo. 

Ob 

V. 

server, 

Gen. 

01 

V. 

Mcr 

ver, 

B. 

Gen. 

Ot 

V. 

iser 
A. 

irer. 
M. 

S. 
Ge 

MSTBOD. 

V. 
-69 

^ 

M. 

Gen, 

A. 

M. 

A. 

— 

M. 

Krmepclin'i, 

1.09 

Sccor'a  Viiual, 

.^b 

,13 

iH 

aa 

51 

15 

0 

.-»» 

bo 

17 

0 

32 

5« 

14 

fi«cor'a  Auditory. 

44 

26 

0 

34 

46 

38 

0 

19 

4« 

a6 

0 

12 

SI 

21 

Hqet'i,  p«rt  I.  a. 

10.4 

37 

0 

0 

5a 

0 

56 

9 

a 

^l 

0 

16 

ainct'a,  part  I.  b. 

0 

55 

0 

0 

91 

0 

13 

44 

II 

3« 

47 

0 

Kaet'*,  part  tl,  a. 

12 

66 

33 

45 

S^ 

62 

64 

54 

16 

33 

22 

16 

Biad'c,  tMit  II.  b, 

a? 

91 

33 

50 

55 

47 

64 

86 

aa 

100 

44 

33 

C3^n'«. 

39 

5 

S 

A.V. 

S« 

4 

3 

A.V. 

■  100 

9 

5 

A.V. 

Washburn's. 

XI 

66 

aa 

0 

50 

SO 

20 

0 

80 
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In  explanation  of  tbe  table,  the  following  poiuts  should  be 
noted.  The  results  for  a  given  method  on  all  four  observers, 
it  will  be  seen,  are  to  be  found  in  the  same  horizontal  cohimn. 
The  vertical  sections  of  the  table  belong  respeciively  to  the  dif- 
ferent observers.  The  vertical  columns  in  each  section  marked 
v.,  A.,  M.p  Gen.,  contain  figures  representing  the  value  of  vis- 
ual, auditory,  motor,  and  other  miscellaneous  images  fur  each 
observer,  determined  by  each  method.  The  figures  under  V, 
opposite  Kraepeliii's  method,  represent  the  ratio  of  the  number 
of  objects  characterized  by  color  to  that  of  objects  characterized 
by  sound,  thought  of  by  the  observer  in  five  minutes  interval. 
Obviously  this  ratio,  and  not  the  absolute  number  of  ideas 
occurring  to  the  raind,  is  the  proper  representative  of  ideational 
type,  since  the  absolute  number  of  ideas  depends  on  the  rapid- 
ity of  the  flow  of  ideas,  which  may  vary  quite  independently 
of  their  type.  The  figures  opposite  "Sccor'.s  Visual"  and 
"Secor's  Auditory"  are  the  percentages  of  visual,  auditory, 
motor  and  other  images  suggested  to  the  different  observers,  in 
the  one  case  by  the  list  of  words  read  visually,  in  the  other  case 
by  that  heard  read  aloud.  Opposite  "Binet's,  Part  I,  a,"  are 
given  the  results  for  this  method  reduced  from  "forty-eighths" 
to  percentages  for  the  purpose  of  better  comparison.  All  the 
results  for  the  various  parts  of  Binet's  method  and  for  Cohn's 
method  are  similarly  stated  in  percentages.  It  will  be  seen 
that  no  figures  are  given  for  section  (c)  in  either  part  of  Binet's 
method.  This  section,  as  a  reference  to  the  Manual  will  show, 
tests  chiefly  the  motor  memory  by  means  of  nonsense  figures. 
Its  omission  in  our  table  is  due  to  an  error  in  method.  The 
four  observers  should  have  been  tested  by  the  same  figures;  in- 
stead of  which  each  of  the  two  experimenters  made  her  own 
figures,  which  were  considerably  more  difficult  in  one  case  than 
id  the  other,  so  that  the  results  were  not  fairly  comparable. 
The  table  as  a  whole  is  of  value,  however,  only  for  the  com- 
parison of  auditorj'  and  visual  types,  since  two  of  the  methods, 
Kraepelin's  and  Washburn's,  do  not  attempt  to  te.st  any  other 
form  of  image:  and  this  value  is  little  affected  bj*  the  omission 
of  the  nonsense  figure  experiments.  Since  the  second  part  of 
Cohn's  method  tests  the  composite  auditory-motor  type  of 
memory,  tbe  percentage  figures  here  are  placed  between  the 
auditory  and  motor  columns.  The  resnlts  of  Washburn's 
method  need  a  few  words  of  further  explanation.  This  method 
supposes  that  it  is  possible  to  obtain  an  objective  means  of 
deciding  whether  a  given  mistake  in  addition  has  involved  vis- 
ual or  auditory  images.  The  criterion  suggested  in  the  Man- 
ual involves  putting  down  as  auditory  all  miislakes  where  a  fig- 
ure is  repeated,  as  for  instance,  "282-1-20=303;  569-1-23=593.'' 
Our  experience   suggests  that  these  mistakes  may  perfectly 
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well  be  visual;  it  is  quite  as  possible  to  confuse  the  visual  im- 
ages of  the  numbers  in  such  a  way  that  a  number  is  repealed, 
as  it  is  to  repeat  through  'sound  echo.'  Guided  by  our  own 
introspection  and  that  of  our  observers,  we  adopted  the  follow- 
ing method  of  distinguishing  between  auditory  and  visual  mis- 
takes. ( I )  Those  errors  involving  the  repetition  of  a  figure 
wboee  sound  was  not  the  same  in  the  two  cases  were  put  down 
as  visual,  for  instance,  *'ig3-j-i6^2i3;"  "245-1-17=252." 
Obviously  there  can  be  no  question  of  a  sound  echo  here.  (2) 
Errors  involving  the  repetition  of  a  number  further  back  iu  the 
series  than  the  two  added  were  put  down  as  auditory,  for  in- 
stance, the  repetition  of  S  in  the  following:  "143+8=151, 
i5<-f4^J58;"  or  of  7  in  "542-^7=549,  549-|-i5=574*'  The 
reason  for  calling  these  auditory  is  the  introspective  one  that 
even  good  visualizers  do  not  retain  the  visual  images  of  num- 
bers any  further  back  than  those  which  they  are  actually  add- 
ing, while  the  sound  echo  of  a  number  may  persist  for  some 
little  time.  (3)  Errors  involving  the  repetition  of  one  of  the 
numbers  added,  where  the  sound  as  well  as  the  look  of  the 
numt>er  remained  the  same,  were  put  down  as  auditory-visual, 
since  they  might  have  been  due  with  equal  probability  to  the 
persistence  of  visual  images  or  to  that  of  sound  images.  Tbe 
results  given  for  each  observer  are  thus  the  percentages  of  the 
total  numbers  of  errors  made  falling  under  each  one  of  these 
three  heads:  iHsual.  auditory,  auditory-\-isuaI. 
The  following  conchisions  may  be  drawn  from  the  table : 
(i)  The  methods  are,  generally  speaking,  consistent  iu  their 
results. 

Observer  Vo.  appears  to  be  tbe  most  auditory  aud  least  vis- 
ual in  type  of  the  four  observers.  H.  comes  next,  while  B. 
and  S.  are  predominantly  visual.  It  will  be  observed  that  Vo. 
shows  a  predominance  of  the  auditory  over  the  visual  memory 
by  every  method  except  Secor's;  that  H.  shows  a  similar  pre- 
dominance by  every  method  except  Secor's  and  Cohn's;  S. 
shows  a  superiority  of  visual  over  auditory  memory  by  every 
method  except  Biuet's,  Part  I,  b;  and  B.  a  like  superiority  by 
all  the  methods  used  on  her  except  Binet,  Part  I,  b,  and  Binet, 
Part  II,  b.  As  regards  these  exceptions,  we  may  note  that 
Part  I,  b,  of  Binet's  method  gives  the  greatest  preponderance 
of  auditory  over  visual  memory  for  all  four  observers;  in  the 
cases  of  Vo.  and  H.  it  is  the  only  one  where  the  visual  memory 
absolutely  touches  zero.  The  mode  of  procedure  in  this 
method  is  for  the  experimenter  to  read  aloud  to  the  obser\'er 
series  of  nine  letters  each;  at  the  end  of  each  series  the  ob- 
server recalls  it  and  dictates  it  to  the  experimenter.  No  effort 
is  made  to  control  the  kind  of  memory  involved.  Under  these 
circumstances,  then,  all  four  of  our  observers  found  it  more 
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natural  to  be  guided  by  the  persistent  sound  image  of  the  letter 
than  by  its  imagined  look,  which  is  not  to  be  wondered  at 
when  we  remember  that  the  sound  images  are  occasioned  by 
the  actual  utterance  of  the  sounds,  while  the  visual  images  are 
merely  suggested  both  in  the  recall  of  the  series  and  in  its  6rst 
presentation.  The  difference  in  type  between  our  four  ob- 
servers is  evidenced  by  the  fact  that  Vo.  and  H.  had  no  visual 
imagery  involved,  while  B.  had  a  small  amount  and  S.  nearly 
as  much  visual  as  auditory  imagery.  An  important  difference 
exists  between  Parts  I  and  II  of  Biaet's  method  which  affects 
comparison  of  their  results.  The  figures  under  V.  and  H,  in 
the  case  of  Part  I  represent  the  natural  uucontrollcd  tendency 
of  the  mind  under  circumstances  favoring,  for  (a),  visual 
memory,  and  for  (b),  auditory  memory.  The  figures  similarly 
placed  in  the  case  of  Part  II  represent  the  results  of  an  effort 
to  recall  in  visual  or  in  auditory  terms,  the  conditions  favoring 
as  before  (a)  visual  and  (b)  auditory  images.  All  the  observ- 
ers seem  to  have  visualized  better  when  they  made  an  effort  to 
do  so;  the  effect  of  intentional  use  of  auditory  images  is  not 
so  marked.  It  is  a  curious  fact  that  three  observers  succeeded 
better  at  deliberate  visualizing  in  Part  II  (b),  where  the  con- 
ditions favor  auditory  imagery,  than  in  (a)  where  visualization 
is  favored;  while  the  fourth  observer.  B.,  did  as  well  in  one 
case  as  in  the  other.  Probably  the  fact  that  memorizing  a 
nine-letter  series  is  an  easier  problem  than  memorising  a 
twelve-letter  square  helped  to  produce  this  result. 

(2)  The  method  which  in  this  test  gave  least  satisfactory 
results  was  Secor's.  The  series  of  words  suggested  in  the 
Manual,  like  the  others  used  in  our  experiments,  does  not  offer 
equal  opportunities  for  visual  and  for  auditory  associations, 
and  the  results  could  not  be  expected  to  be  trustworthy  as  an 
absolute  measure  of  an  individual's  mental  type;  however  if, 
as  was  here  the  case,  the  same  series  is  used  on  different  indi- 
vidual.s,  it  should  be  possible  to  obtain  a  comparison  of  the 
tendencies  of  these  individuals.  It  will  be  seen  from  the  table, 
however,  that  the  four  observers  showed  less  difference  in  the 
results  of  tests  by  this  method  than  in  those  made  by  any  of 
the  other  methods.  In  "Secor's  Visual,"  observer  Vo.  dis- 
plays her  characteristic  auditory  tendency  in  the  ratio  V  :  H  :: 
36:33,  where  all  three  of  the  other  observers  show  much 
greater  preponderance  of  visual  over  auditory  images.  But  in 
* 'Secor's  Auditory"  the  results  from  all  four  observers  are 
very  nearly  alike.  The  root  of  the  difficulty  with  Secor's 
method,  the  source  of  its  defects,  lies  probably  in  the  fact  that 
it  requires  the  exercise  of  perfectly  indefinite  and  uncontrolled, 
processes  of  association.  All  the  other  methods  demand  of  the 
observer  the  revival  of  certain  fixed  and  specified  material. 
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letters,  oumbcrs,  etc.;  the  variations  in  the  results  are  due 
wholly  to  the  mode  of  revival.  But  where  words  are  used  and 
allowed  to  suggest  images  freely,  the  process  is  bound  to  be 
complicated  by  all  the  influences  which  determine  the  play  of 
associations.  The  recent  experience  of  the  observers  will  be  a 
disturbing  factor:  if  one  has  just  seen  a  picture  of  a  conflagra- 
tion the  word  *fire*  may  suggest  the  picture,  although,  under 
ordinary  circumstances,  auditory  imagery  would  be  called  up. 
Then  the  nature  of  the  imagery  suggested  by  one  word  may 
affect  that  suggested  by  the  next:  if  'fire'  calls  up  a  visual 
picture  the  followiug  word  may  also  suggest  a  visual  image; 
if  the  idea  called  up  by  'fire'  be  auditory  the  idea  called  up  by 
the  next  word  may  be  auditory,  too,  and  so  on. 

Finally,  it  is  interesting  to  compare  the  results  of  these  rela- 
tively objective  methods  with  the  introspective  testimony  of 
the  four  observers  as  to  their  mental  type,  given  in  answers  to 
the  questionary  on  pp.  198-200  of  the  Studeuts'  Manual  (Vol. 
I).  Observer  S.,  one  of  the  good  visualizers,  judged  by  the 
results  in  the  table,  declares  herself  able  to  call  up  the  picture  ot 
the  rosebuds,  etc.,  very  vividly,  and  to  the  question,  "Is  the 
image  as  bright  as  the  objects  would  be  if  they  lay  on  the  table 
before  you?"  answers,  "Yes,  of  course."  B.,  the  other  good 
vtsualizer,  says,  "1  think  the  image  is  as  bright  as  the  objects 
themselves  would  be."  Both  S.  and  B.  place  the  visual  expe> 
riences  first  in  order  of  vividness  among  those  mentioned  on 
page  200.  Both  say  that  they  do  not  recall  music  easily  and 
that  imagined  music  does  not  play  any  considerable  part  in 
their  mental  life.  H.,  less  visual  and  more  auditory  by  the 
other  tests,  says  of  the  imaged  rosebuds,  "At  times  the  image 
is  as  bright  as  if  the  flowers  were  before  me,  but  it  becomes 
blurred  in  a  very  short  time."  She  also  states  that  if  she  fixes 
her  attention  on  one  part  of  the  image  the  other  parts  become 
blurred.  B.  says,  "no  part  of  the  image  is  blurred,  though 
the  flowers  lying  on  the  fenis  are  the  most  prominent  part." 
S.  says  the  image  is  all  clear,  though  "one  side  of  the  box  is 
shaded  on  the  inside."  H.  says  she  can  recall  music  easily, 
and  that  imagined  music  is  often  disturbingly  real  to  her.  She 
can  see  the  words  of  the  national  anthem  printed,  but  only 
when  she  imagines  herself  repeating  them  at  the  same  time. 
She  does  not,  however,  note  any  marked  difference  in  the 
vividness  of  auditory  and  visual  images  in  the  scries  on  page 
200.  v..  the  most  strongly  auditory  and  least  visual  of  the 
four,  according  to  the  other  methods,  although  she  does  not 
find  any  special  defect  in  her  pictures  of  the  rosebuds,  places 
auditory  images  first  and  visual  images  last  of  all  in  point  of 
vividness  among  the  experiences  named  on  page  200.  In  an- 
swering the  questions  on  the  national  anthem,  she  says,  "££fort 
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Since  Charcot  applied  the  concept  of  three  memory  types, 
visual,  auditory,  and  motor,  to  the  verbal  memory,  many  in- 
vestigators have  endeavored  to  analyze  the  forms  in  which  we 
think,  and  to  determine  more  exactly  their  precise  nature. 

Biuet's  wide  experience  leads  him  to  conclude  that  all 
thought  is  either  verbal  or  sensory.  Assuming  this  to  be 
true,  much  of  our  exact  thought  must  be  veVbal,  words  being 
the  only  possible  images  of  a  great  number  of  complex  con- 
cepts. This  thinking  in  words  has  been  found  to  be  accom- 
plished in  various  ways  by  different  individuals.  Some  see, 
some  hear,  some  write  and  some  say  the  words  to  themselves, 
while  still  others,  probably  the  majority  of  persons,  combine 
some  or  all  of  these  methods. 

Verbal  thinking  or  internal  language,  of  any  type,  is  now 
generally  known  as  eudophasia,  a  name  originally  suggested 
by  Morselli. 

Charcot  held  that  the  verbal  memory  depended  tipon  visual, 
auditory,  ariiculatory  and  graphic  imaging  of  words;  these 
types  being  used  independently  or  in  various  combinations  by 
different  individuals. 

Some  later  investigators  have  thought  the  process  less  com- 
plex. Dejerine,  for  instance,  while  agreeing  with  Charcot  that 
all  these  types  enter  into  the  imaging  of  objects,  refuses  to 
apply  them  all  to  verbal  thinking,  holding  that  the  latter  par- 
takes of  two  and  only  two  forms  of  imagery — the  auditory  and 
the  articulatory.  Egger  goes  still  further  and  limits  the  pro- 
cess to  one  type,  the  auditory.  Still  later  experimental  investi- 
gations, however,  have  brought  forth  evidence  in  support  of  the 
older  theory  of  Charcot. 

Lemaitre,  in  1904,  published  the  result  of  his  observations  on 
ninety  school  children,  varying  in  age  from  thirteen  to  fifteen 
years.  Among  these  forty-five  per  cent,  were  purely  motor  in 
their  verbal  thought,  thirteen  per  cent,  were  purely  auditory 
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and  fourteen  per  cent,  purely  visual,  while  the  remainder 
variously  combined  the  types. 

G- St.  Paul  published  in  the  same  year  the  results  of  an 
extensive  investigation  of  the  subject  by  the  questionnaire 
method.  Two  hundred  and  forty  persons  answered  his  ques- 
tions. Thirty-eight  failed  to  give  clear  information;  of  the 
remaining  two  hundred  and  two,  forty-eight  per  cent,  were 
auditor>'- motor  in  type,  twenty  per  cent,  were  visual-motor, 
fifteen  per  cent,  auditory,  seven  per  cent,  motor,  nine  per  cent, 
visual  and  one  per  cent,  auditory. 

Both  Lemaitre  and  St.  Paul  found  all  three  types  to  exist, 
though  in  quite  different  proportions.  In  a  large  percentage 
of  the  subjects  of  both  investigators,  the  articulatory  images 
are  prominent.  They  appear  in  seventy-6ve  per  cent,  of  St. 
Paul's  subjects,  and  in  forty-eight  per  cent,  of  Lemaitre's. 

With  such  experimental  evidence  we  seem  justified  in  assum- 
ing that  the  articiilatory  element  plays  an  important  part  in 
endophasia.  When  this  articulatory  element  predominates. 
the  iutcrnal  language  assumes  the  character  of  Internal  speech, 
— the  subjects  only  secondarily  hear  or  see  the  words,  they  say 
them  to  themselves. 

During  the  process  of  internal  speech  the  kinesthetic  speech 
centres  arc  in  a  state  of  excitation  which  would  lead,  if  nnin- 
hibitcd,  to  actual  vocalization.  Other  brain  processes,  how- 
ever, active  at  the  time,  inhibit  the  motor  fulfillment  either 
partially  or  entirely,  the  result  being  internal  &peech,  accom- 
panied or  not  by  some  slight  movement  of  the  vocal  organs. 
The  natural  tendency  of  internal  speech  is  toward  actual  vocal- 
ization, or  rather  internal  speech  is  actual  speech,  partially 
inhibited. 

As  a  rule  in  the  healthy  adult  the  mental  content  is  very 
complex,  and  the  accompanying  brain  processes  equally  so. 
There  is  therefore  sufficient  opposition  from  various  brain  cen- 
tres to  inhibit  the  motor  tendency  of  internal  speech.  Occa- 
sionally, however,  when  a  though  I  practically  absorbs  the 
attention,  it  is  involuntarily  given  utterance.  We  are  some- 
times surprised  when  alone  to  find  ourselves  expressing  some 
thought  aloud.  This  tendency  toward  vocal  expression  is 
noticeable  in  the  majority  of  persons  when  reading  to  them- 
selves—there is  usually  a  more  or  less  pronounced  movement 
of  the  lips. 

It  is  very  strong  in  children  when  they  begin  to  read  and  to 
work  out  little  arithmetical  problems.  It  is  sometimes  almost 
impossible  to  make  them  read  and  count  to  themselves.  This  is 
equally  true  of  adults  whose  ability  to  read  has  not  progressed 
much  further.  Their  lips  always  move  in  reading  and  usually 
the  words  are  actually  spoken.    In  such  cases  the  mental  effort 
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is  great  enough  to  absorb  the  whole  attention  and  the  unin- 
hibited  motor  result  is  sure  to  follow. 

With  some  persons  the  internal  speech  habit  takes  the  fonn 
of  soliloquy.  This  verbal  thought  is  a  monologue,  a  revery. 
With  others,  on  the  contrary,  it  is  usually  conversational  in 
character.  The  thoughts  follow  one  another  in  dialogue  fonn. 
Their  minds  are  debating  fields  and  new  thoughts  are  bom  of 
contradictions.  This  conversational  form  of  internal  speech 
may  again  be  divided  into  two  classes.  In  some  cases  the  dia- 
logue is  impersonal,  both  parts  being  equally  the  words  and 
thoughts  of  the  thinker.  In  other  cases  the  second  person  of 
the  dialogue  is  personified,  and  the  individual  imagines  him- 
sell  talking  to  some  one  else,  and  endeavors  to  argue  as  that 
other  person  would  under  the  circumstances. 

In  this  latter  type  the  part  of  the  second  person  is  often 
largely  auditory  in  character.  Thinking  of  the  words  as  com- 
ing from  another,  one  would  naturally  associate  them  with  the 
tones  of  that  person's  voice,  as  one's  consciousness  of  another 
person's  speech  is,  as  a  rule,  almost  entirely  dependent  upon 
auditory  impressions.  As  our  perception  of  our  own  speech  is 
largely  bas«i  upon  articulaiory  sensations,  the  auditory  ele- 
ment is  not  so  likely  to  be  prominent  in  the  personal  part  of  the 
dialogue. 

The  greater  the  predominance  of  the  articulatory  factor  the 
greater  is  the  tendency  toward  actual  vocaliz.atiou;  and  we  find 
that  in  types  like  that  just  described,  the  part  of  the  first  per- 
son is  much  more  apt  to  be  vocalized  than  that  of  the  second. 

When  this  perfectly  normal  tendency  to  internal  speech  ex- 
ists in  the  insane  the  usual  inhibitory  infiuence  of  a  complex 
consciousness  is  lacking  and  various  characteristic  phenomena 
result.  One  woman  who  is  sane  enough  to  realize  and  ana- 
lyze her  condition  to  a  certain  extent,  tells  me  that  when  she 
is  thinking  "the  words  come  out  of  themselves,"  she  has  no 
intention  of  saying  them  and  seems  to  have  no  control  over 
them.  She  adds  that  when  she  is  eating  she  "seems  to  be  chew- 
ing words."  In  her  case,  the  inhibitory  control  of  opposing 
centres  is  greatly  reduced,  and  verbal  thought  tends  strongly 
toward  vocalization.  There  is,  however,  enough  inhibitory 
power  remaining  to  awaken  in  the  subject  a  sense  of  its  inade- 
quacy and  of  the  impulse  character  of  her  speech. 

Some  insane  conditions  which  are  apparently  dependent 
upon  the  tendency  to  internal  speech,  I  shfdl  describe  as  they 
appear  in  several  patients  at  the  Friends'  Asylum,  Frankford. 

The  first  case  illustrates  the  habit  of  internal  verbal  solilo- 
quy. The  patient  continually  carries  on  a  low,  almost  inaudi- 
ble talk.  One  might  think  she  was  conversing  with  some  one, 
but,  on  listening,  I  found  the  talk  to  be  as  follows:  "A  pretty 
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dress,  yes,  yes,  a  pretty  brown  dress,  yes,  yes,  yes,  a  pin,  yes, 
yes.  a  bracelet,  yes,  yes,  a  chain,  yes.  yes.  etc."  This  was  all 
in  description  of  a  person  at  whom  she  was  looking.  I  told  her 
to  talk  louder,  she  said  :  "Talk  louder,  louder,  louder,  talk 
louder,  louder.  louder."  Theu  I  said,  "do  not  talk  so  low." 
and  the  echo  came  "Do  not  talk  so  low,  so  low,  so  low,  low, 
low." 

Every  perception,  every  thought,  evidently  finds  expression 
in  speech.  Speech  is  no  longer  used  bj'  her  as  a  means  of  com- 
munication with  others,  but  is  the  involuntary  result  of  all  per- 
ceptions, all  thought. 

With  the  second  patient  the  internal  speech  habit  was  evi- 
dently of  dialogue  form,  and  impersonal  in  character.  This 
woman  hears  hallucinatory  voices  continually.  Every  creak  of 
a  door,  tick  of  a  clock,  sigh  of  the  wind,  or  twitter  cf  a  bird 
was  laden  with  a  message  for  her.  Her  fingers,  feet  and  all 
parts  of  her  body  talked  to  her,  as  did  also  pictures  and  hallu- 
cinatory visions. 

The  voices  were  continuous,  and  were  judged  as  coming  from 
anything  on  which  her  attention  was,  for  the  moment,  centered; 
whether  this  was  a  sound,  a  visible  object  or  her  own  body 
seemed  immaterial.  She  argued  with  the  voices,  which  took 
up  her  thoughts  and  questioned  her  about  them.  She  relates, 
for  instance,  that  one  day  when  she  was  wondering  whether 
she  had  a  spiritual  body,  a  bird  suddenly  broke  in  with  "What 
is  a  spiritual  body,  speak  quickly,  speak  quickly/'  At  times 
she  had  a  dim  fancy  that  in  spite  of  their  seemiug  reality,  these 
voices  might  be  her  own  thoughts,  but  the  idea  was  at  once 
stifled  by  the  knowledge  that  the  thoughts  expressed  were 
quite  unlike  hers  in  character. 

Her  type  seems  to  be  largely  auditory  as  vocalization  was 
rare  and  never  occurred  in  the  second  person.  Tbe  hallucina- 
tory condition  was  preceded  by  a  constant  ringing  in  the  ears, 
which  still  persists,  though  the  patient  no  longer  hears  the 
voices  and  is  rapidly  regaining  her  normal  condition. 

Another  patient  listened  intently  to  a  conversation  between 
several  persons,  without  vocalizing  in  the  least,  only  showing 
by  her  rapt  attention  and  her  impatient  requests  of  those 
around  for  silence,  that  she  was  experiencing  an  hallucination. 
When  it  was  over  she  explained  to  me  what  it  was  all  about, 
and  beUeved  in  it  thoroughly.  Here,  then,  is  an  example  of 
the  personal  dialogue  form,  extended  to  include  many  person- 
alities, while  the  experiencing  individual  plays  the  part  of 
spectator  and  critic.  As  in  the  preceding  case  tbe  type  is 
largely  auditory  and  the  voices  partake  of  an  hallucinatory 
character. 

The  fourth  case  illustrates  the  habit  of  internal  conversatioa 
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in  which  the  part  of  the  second  person  is  personified,  thongh 
not  hallucinatory  in  character,  and  in  which  the  part  of  the 
6rst  person  is  predominantly  motor  in  type.  I  found  this  pa- 
tient one  day.  standing  talking  most  animatedly  to  no  one. 
She  would  apparently  listen  to  what  some  one  bad  to  say  and 

|lhen  answer  at  great  length.  On  questioning,  however,  I 
sand  that  she  was  only  making  believe  that  some  one  was 

L^there,  and  talking  as  she  would  if  that  were  the  case.  It  was 
simply  the  child's  game  of  make  believe.  She  evidently 
thought  internally  the  responses  to  her  talk,  but  she  external- 
ized only  her  own  individual  part  of  the  conversation. 

The  fifth  case  is  similar  to  the  last,  with  one  exception.  The 
part  of  the  second  person,  though  not  vocalized,  is  of  an  hal- 
lucinatory character.  The  patient  feels  sure  that  she  hears 
others  talking  to  her.  she  recognizes  the  voices  as  belongiug  to 

kfriends  and  relatives.  She  will  turn  suddenly  away  when  iu 
the  midst  of  a  conversation  to  answer  something  she  alone  has 
heard.  She  localizes  the  voices  as  coming  from  a  given  direc- 
tion. The  part  of  the  second  person  in  these  conversations  is 
evidently  largely  auditory,  though  not  purely  so,  as  in  times 

|Of  great  agitation  and  excitement  it  is  also  occasionally  vocal- 

The  sixth  case  is  illustrative  of  the  habit  of  internal  con- 
versation in  which  both  parts  of  the  dialogue  are  motor  in 
tj*pe,  though  the  part  of  the  second  person  is  personified  and 
is  not  so  strongly  motor  as  that  of  the  first  person.  The  part 
of  the  second  person  is,  like  that  of  the  third  case,  hallucina- 
tory in  character. 

This  patient  continually  moves  her  lips  and  talks  in  a  whis- 
per. She  then  is  apt  to  say  "I  hear"  as  a  prelude  to  an  un- 
ending flow  of  talk.     If  asked  who  says  these  things  she  stoji^ 

^lo  think  aud  says — "It  seems  to  be  my  mother,"  or  perhaps 
aster,  or  some  ^end  or  sometimes  God.  She  also  talks  much 
ilood  when  alone  as   though  addressing  these  voices.     The 

^personal  part  iu  her  talk  is  the  more  strongly  motor  in  tend- 
ency, it  is  spoken  in  a  loud,  rich  voice,  while  the  part  of  the 
second  person  is  merely  murmured  and  sometimes  is  only  be- 
trayed by  a  slight  movement  of  the  lips.  This  second  part  is 
also  probably  largely  auditory  in  type,  as  she  localizes  it  in 
space,  and  never  fails  to  sharply  distinguish  it  from  her  per- 

LBOoal  thought.     What  a  prominent   part  these  hallucinatory 

f  Voices  play  in  her  meutal  experience,  and  bow  clearly  they  are 
defined  from  what  she  recognizes  as  her  own  thought,  is  shown 
by  the  following  test.  I  asked  her  to  write  a  list  of  words. 
She  writes  rapidly,  and  in  fifteen  minutes  had  written  three 
biudred  and  thirty  words  in  sentence  form,  prefixing  to  each 
sheet  the  words  "I  hear."     I  then  asked  her  not  to  write  what 
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she  heard,  but  to  write  me  a  list  of  words  which  she  thought 
of  herself.  In  the  same  length  of  time  she  wrote  forty-one 
words.  She  made  a  visible  effort  to  think  of  words  and  would 
sometimes  start  one.  then  pause,  saying,  "No,  I  heard  that,** 
think  a  moment,  and  finish  out  the  word  in  some  other  way. 

The  seventh  case  is  again  the  result  of  personified  internal 
dialogue.  The  old  lady  sits  day  after  day  talking  to  her  sons 
and  daughters,  her  grand-children  and  all  those  whom  she  has 
loved  in  the  past.  She  always  answers  herself  and  is  sure 
they  are  somewhere  near,  though  she  does  not  see  them,  for 
"they  must  be"  when  she  "hears  them  talk."  She  thought  me 
quite  ridiculous  for  asking  whether  they  were  here.  '  'Of  course 
thej'  are,  don't  you  hear  them?"  said  she.  Both  parts  of  the 
conversation  in  this  case  are  strongly  articulatory  in  type. 

The  eighth  and  last  case  is  also  illustrative  of  the  habit  of 
personified  internal  dialogue,  in  which  both  parts  are  equally 
motor  in  character.  This  case  which  drew  my  attention  to 
the  character  of  the  whole  group,  is  that  of  a  woman  who  is 
harassed  continually  by  "people  talking  to  her."  I  could  hold 
her  attention  no  longer  than  a  few  seconds,  when  she  would 
turn  excitedly  away  to  answer  some  imaginary  voice.  *'Do 
make  them  stop,  so  that  X  can  talk  to  you.  Do  make  them 
stop,  they  frighten  me  so.  They  say  such  dreadful  things. 
Did  you  hear  that?  They  are  going  to  murder  me,"  etc.  Her 
speech  was  so  badly  affected  that  it  was  difficult  at  first  to  fol- 
low her  talk,  but  I  soon  found  that  all  she  hears  she  said  her- 
self. She  would  say  something,  and  then  answer  in  a  different 
tone  of  voice  and  with  very  different  emotional  expression. 
She  would  almost  weep  in  her  own  character  and  the  next 
instant  break  out  in  some  angry  threat.  In  this  case  the 
motor  tendency  predominates  in  both  the  personal  and  the 
hallucinatory  portion  of  the  conversation.  The  voices  are  not 
localized  at  some  distance  from  the  patient,  as  they  were  in  the 
three  preceding  cases,  when  the  auditory  characteristics  were 
strong,  but  in  her  head  or  mouth.  She  says  that  these  people, 
whom  she  names,  use  her  mind  and  sometimes  her  voice,  and 
that  she  cannot  stop  them  and  they  drive  her  frantic. 

These  eight  cases  seem  to  me  to  illustrate  the  different  varie- 
ties of  internal  speech,  isolated,  undisguised,  and  uninhibited, 
as  they  never  appear  in  a  normal  mind.  The  first  case  is  one 
of  internal  soliloquy.  The  second  is  one  of  impersonal  ex- 
ternal dialogue,  in  which  the  auditory  element  is  quite  strong, 
and  in  which  the  part  of  the  second  person  is  hallucinatory  in 
character.  The  Uiird  is  one  of  personified  internal  dialogue, 
in  which,  also,  the  auditory  element  is  strong  and  the  part  of 
the  second  person  is  of  hallucinatory  character.  The  fourth 
is  one  of  personified  internal  dialogue,  in  which  the  stronger 
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motor  tendency  is  in  the  part  of  the  first  person.  The  fifth 
dififers  from  the  fourth  only  in  that  the  second  person  is  hal- 
lucinatory in  character.  The  sixth  is  similar  in  form,  the 
motor  tendency  being  strong  in  both  parts  of  the  dialogue, 
though  predominantly  so  in  the  part  of  the  first  person.  The 
seventh  and  eighth  cases  are  both  examples  of  personified  in- 
ternal dialogue  in  which  the  part  of  the  second  person  is  hal- 
lucinatory, and  equally  motor  in  type  with  the  part  of  the  first 
person.  In  the  seventh  case,  however,  it  is  probable  that  the 
auditory  elemeut  is  strong  in  the  part  of  the  second  person, 
while  in  the  eighth  case  it  is  weak,  or  altogether  lacking. 
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THE  NEGATIVE  ASPECT  OF  HALLUCINATIONS. 

(From  the  Psjcholofjicsl  Labormtory  of  the  Univeraity  of 
Pennsylvania.) 


By  CXaka  Harrison  Town, 

Resident  Psychologist  at  the  Friends'  Asylnm  for  the  Insane, 

Frank  ford. 


In  an  article  on  '*The  Psychology  of  Hallucinations**  pub- 
lished in  the  Journal  of  Mental  Science,  October,  1904,  Dr.  W. 
H.  B.  Stoddard  elaborates  a  theory  of  hallucinations  which  is 
largely  based  upon  the  belief,  that  while  an  individual  is  expe- 
riencing an  hallucination  he  is  incapable  of  experiencing  a  sen- 
sation  or  perception  of  the  same  modality.  He  holds  that  there 
is  no  physical  difference  between  the  processes  of  perception, 
ideation,  illusion  and  hallucination;  that  they  each  depend  upon 
an  excitation  of  sensory  centres,  but  that  in  each  case  the  stim- 
ulation of  these  centres  is  from  a  different  source.  For  percep- 
tion the  stimulation  is  peripheral,  fur  ideation  central  (while 
a  simultaneous  process  of  perception  maybe  in  progress),  for 
illusion  it  is  both  central  and  peripheral,  and  for  hallucinations 
it  is  central  alone,  with  absolutely  no  accompanying  peripheral 
stimulation.  With  hallucinations,  he  believes,  there  is  a  disso- 
ciation of  the  sensory  centres  affected  from  the  neurons  which, 
normally,  conduct  to  them  stimulation  from  the  sense  organs. 

Dr.  Stoddard  bases  his  theory  on  an  eighteen  months  study 
of  the  subject,  during  which  he  found  no  case  where  an  hallu- 
cination was  accompanied  by  perceptions  of  the  same  modality. 
Every  hallucinatory  process  has,  he  thinks,  two  sides,  a  posi- 
tive side  which  results  in  the  hallucinatory  image  and  a  nega- 
tive side  which  prevents  simultaneous  perception  by  the  same 
centre. 

Bearing  Dr.  Stoddard's  theorj*  in  mind,  I  have  carefully 
studied  the  phenomena  of  hallucination  as  they  appear  in  many 
patients  of  the  Friends*  Asylum  for  the  Insane.  Frankford. 

I  have  found  that  the  negative  factor  is  not  invariably  pres- 
ent. In  many  cases  it  is  evideut,  in  many  more  it  is  most  diffi- 
cult to  determine  whether  it  is  present  or  not,  but  in  a  few  it 
is  unmistakably  absent.  These  few  cases  I  shall  describe  in 
detail. 

The  first  case  is  that  of  a  young  girl  who  is  almost  continu- 
ally distracted  by  voices.  I  endeavored  to  hold  her  attention 
by  reading  to  her.  This  I  could  do  but  for  a  moment,  when 
she  turned  distractedly  away  to  answer  some  threatening  voice. 
I  continued  to  read,  and,  later,  when  her  attention  returned  to 
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me,  I  asked  her  whether  I  had  been  reading  while  she  was 
holding  Ibis  conversation.  She  answered,  "Yes,  I  beard  you 
read,  but  I  could  not  understand  a  word  you  said;  won't  you 
stop  their  talk,  so  that  I  may  listen  to  you?" 

The  next  case  is  that  of  a  woman  who  spends  most  of  her 
time  talking  to  imaginary  people,  whom  she  seems  to  see  as 
well  as  hear.  She  has  frequently  made  me  a  third  party  in 
these  conversations,  answering  my  questions  and  referring  what 
she  bears  to  me.  At  other  times,  however,  I  have  failed  en- 
tirely,  in  spite  of  repeated  efforts,  to  gain  her  attention. 

Another  woman  will  usually  answer  my  questions  when  in 
the  midst  of  a  conversation  with  the  unseen,  but  at  times  I 
have  spoken  to  her  in  a  loud  voice  and  even  shaken  her  with- 
out effect. 

A  fourth  woman  was  leaning  forward  in  eager  attention  one 
day  listening  to  a  conversation,  snatches  of  which  she  would 
repeat  to  me,  saying — "Hush,  I  shall  tell  you  later  !"  Anurse 
entered  the  room  making  a  slight  noise,  when  she  said  peremp- 
torily— "Will  you  please  be  still,  that  I  may  hear  this  conver- 
sation. ' ' 

These  four  cases  are,  undoubtedly,  true  examples  of  genuine 
auditor>'  hallucinations.  In  every  case  the  patients  were  able 
to  identify  the  speakers. 

They  seem  to  be  good  evidence  that  all  hallucinations  are  not 
negative  in  character. 

In  a  study  of  visual  hallucinations,  the  result  was  the  same. 
Sometimes  the  negative  side  was  evident,  and  sometimes  the 
immediate  surroundings  formed  the  setting  for  the  hallucina- 
tions. 

These  facts  seem  to  call  for  some  other  explanation  than 
that  offered  by  the  theory  of  dissociation  of  peripheral  tracts. 
An  adequate  hypothesis  must  explain  equally  well  an  hallucina- 
tory process  possessing  the  negative  characteristic  and  one 
that  does  not;  and  should,  moreover,  demonstrate  why  this  neg- 
ative factor  is  sometimes  present  and  sometimes  missing. 

Is  it  not  possible  to  find  such  an  explanation  in  the  variabil- 
ity' of  the  degree  and  span  of  attention  ? 

If  the  visual  or  auditory  centres  are  in  a  state  of  great  activ- 
ity, initiated  by  central  stimulation,  it  is  quite  possible  that 
the  accompanying  ideas  or  images  may  absorb  the  whole  atten- 
tion to  the  utter  exclusion  of  all  other  sensations.  In  such  a 
condition  there  would  be  no  physiological  dissociation,  the 
phenomena  would  be  the  result  of  a  concentration  and  limita- 
tion of  the  attention. 

An  analogous  condition  is  that  of  the  normal  individual  when 
he  is  engrossed  by  a  book  or  some  line  of  thought  to  such  an 
extent  that  he  becomes  oblivious  to  his  surroundings.      It   is 
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sometimes  Dearly  impossible  to  gain  a  scholar's  attention,  and 
ordinarily  intelligent  indii-iduals  often  become  so  absorbed  in  a 
novel  that  it  takes  repeated  calls  to  arouse  them. 

When  hallucinations  occur  it  appears  to  me  that  this  condi- 
tion is  onlj*  carried  one  step  further.  The  isolated  idea  which 
in  the  normal  individual  is  felt  to  be  internal,  that  is,  a  part  of 
himself,  of  his  ego,  is  now  thought  to  be  a  foreign  phenome- 
non, a  part  of  the  nou-ego  of  the  external  world. 

As  Stoddard  says,  every  perception  of  an  object  and  also 
every  idea  of  an  object  has  certain  space  relations,  and  is  al- 
ways projected  and  localized  in  space  to  some  extent.  In  such 
a  mental  condition  as  that  above  described,  the  idea,  with  all 
its  local  character,  is  strong  enough  to  predominate  over  actual 
peripheral  stimulation  arising  from  the  same  place  in  space. 
Sach  a  projected  perception  or  idea  centrally  aroused  differs 
not  at  aU  in  character  from  a  similar  perception  aroused  by 
peripheral  stimulation,  and  to  the  experiencing  individual  it  is 
equally  real. 

With  a  normal  individual  the  mental  content  is  so  complex 
that  it  is  usually  impossible  for  one  idea  to  absorb  the  attention 
to  the  extent  necessary  for  the  production  of  hallucinations; 
a  balance  is  maintained  among  the  many  psychic  phenomena. 
When  many  brain  centres  are  simultaneously  active  they  ex- 
ercise an  inhibitory  effect  one  upon  the  other  and  prevent  un- 
due activity  of  any  one  centre. 

With  the  insane,  on  the  contrary-,  it  is  a  well  recognized  fact 
that  the  mental  life  is  characterized  by  a  monotonous  repetition 
of  some  oue  liue  of  thought.  Certain  brain  centres  are  con- 
stantly active,  while  others  are  sluggish  or  entirely  inert. 

As  attention  depends  upon  the  mental  content,  being  strong 
where  this  content  is  rich  and  vivid,  and  weak  where  it  is  im- 
poverished, such  a  mental  state  is  favorable  to  the  limitation, 
of  the  attention  to  one  line  of  thought  and  also  to  great  concen- 
tration upon  it. 

If  this  limitation  of  the  attention  is  very  marked  and  the 
ballucinator)*  idea  is  strong  enough  to  completely  fill  its  span, 
the  negative  character  of  the  phenomenon  will  be  manifest.  If, 
on  the  other  hand,  the  span  of  attention  is  a  little  more  exten- 
sive and  the  hallncinatory  idea  does  not  completely  fill  it,  other 
sensations  and  perceptions  may  accompany  it. 

Haltncinatioas,  then,  may  depend  upon  an  abnormal  activity 
of  certain  brain  centres  coupled  with  a  diminution  of  activity 
of  the  other  brain  centres,  or  in  psychical  terms,  on  a  concen- 
tration and  limitation  of  the  attention. 

An  hallucination  is,  according  to  this  theory,  simply  a  nor- 
mal mental  process  in  isolation,  uninhibited  by  other  mental 
processes;  and  the  isolation  is  produced  uot  by  dissociation  but 
by  a  uarrowtug  of  the  Geld  of  attention. 
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Selected  Sermons  of  Jonathan  Edwards:  Edited  Mith  Introtlnction 
BDd  Notes  by  H.  N.  Gakdiner.  New  York,  The  MscmilUn 
Co.,  1904.  pp.  xxix,  181.  Price,  3Sc. 
This  Tolamc  of  the  Macmillan  pocket  series  of  American  and  Eng- 
lifth  Classics  contains  an  introductory  account  of  Edwards  by  Profes- 
sor Gardiner  (23  pp.).  a  very  carefnl  reprint  of  scvca  selected  sermons 
(155  pp.)i  ""d  an  appent^ix  of  notes  fay  pp-),  together  with  a  portrait 
of  Edwards  from  the  painting  of  1740,3  facsimile  of  the  MS.  of  the 
first  page  of  the  sermon  on  Spiritual  Ivifiht,  and  a  cut  of  the  Meeting- 
house at  Northampton  in  which  Hdwartis  preached.  The  sermons  are 
those  on  Man's  Dependence  and  on  Spiritual  Light,  the  Enfield  and 
the  Psrewcll  sermons — these  cho&en  for  intrinsic  reasons;  that  on 
Ruth's  Resolution,  selected  as  a  revival  discourse  of  a  di0erent  type 
from  the  Enfield  sermon;  that  on  A  Strong  Rod  Broken  and  Withered, 
which  gives  Edwards' picture  of  the  Christian  Statesman;  and  that  on 
Many  Mansions,  which  has  not  before  been  published.  The  editorial 
work  has  been  excellently  done.  It  would  be  an  improvement  if  the 
page-headings  were  made  analytic;  and  the  final  blank  page  might  be 
utilized,  in  another  edition,  for  a  brief  bibliography.  E.  B.  T. 

Hume:  The  Relation  of  the  Treatise  of  Human  Nature,  Book  1,  to 
the  Inquiry  Concerning'  Human  L/naerstanding .  By  W.  B.  Ei<EiH. 
New  York,  TheMacmillen  Co.,  1904.  pp.  ix,  530. 
"There  is  a  general  impression,"  writes  Professor  Elkiu,  "that  the 
position  which  flume  adopted  in  the  Inquiry  is  not  identical  with  that 
which  he  had  previously  assumed  in  the  Treatise,  and  consequently, 
that  the  philosophical  principles  of  the  tatter  work  are  not  exactly 
the  same  as  those  of  the  earlier.  .  .  .  On  the  other  hand,  some  writers 
assert  that  tbe  position  or  standpoint  of  both  books  is  essentially  the 
same.  But  then,  regarding  the  exact  nature  of  that  position  there  are 
again  diflerences  of  opinion.  .  .  .  To  clear  up  this  obscurity  on  the 
qnestion  of  Hume's  exact  position  in  his  two  chief  philosophical 
works  is  the  aim  of  the  present  Investigation.''  Tbe  comparison  has 
been  minutely  and  impartially  made,  with  the  re.suU  (given  tn  detail, 
pp.  293  ff.)  that  the  two  works  represent  essentially  the  same  stand- 
point, the  principal  differences  in  the  Inquiry  consisting  of  omissions 
and  additiouH.  It  is  a  pleasure  to  notice  that  Dr.  Klkin  avoids  the 
fallacy,  all  too  common  in  philosophical  writings,  of  making  Hnmea 
modern  p!:ycbologi.<it  or  identifying  modem  psychology  with  Uumtan 
psychology.     Tbe  book  should  have  had  an  index.  E.  B.  T. 

Reiigion:  its  Origin  and  Forms.    By  J.  A-  MacCui:.loch.    London, 

J.  M.  Dent  &  Co.,  1904.     pp.  185. 

This  volume  of  the  Temple  Primers  opens  with  an  introductory 

sketch  of  the  province,  problems  and  history  of  the  science  of  religion. 

Then  follows  a  group  01  chapters  dealing  with  the  origin  of  religion, 

under  the  headings  Animism,  Nature-worship.  Animal-worship  and 

Totemism,  Ghost-worship,  Petichism,  Religion  and  Magic:  Priest  and 

Sorcerer,  the   Soul:   Immortality   and   Transmigration,  Feeding   the 

.J>ead  and  Sacrificial  Rites,  Religion  and  Mythology.    A  second  group 
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deals  with  tbe  forms  of  religion,  as  those  of  Babylim,  Egypt.  China, 
India,  Greece,  Rome,  Scandinavia,  Mazdeism  and  Zoroaster:  Mith- 
raism,  Buddhism,  aud  Mobammedanistu.  A  short,  selected  bibliogra- 
pby  ends  the  work. 

Such  a  Primer  la  a  difficult  book  to  write,  and  an  extremely  easy 
book  to  criticise.  It  demands  not  only  wide  and  varied  learning,  bat 
it  demands  that  tbe  writer  take  up,  as  occasion  requires,  the  attitnde 
of  the  philosopher,  the  psychologist,  the  historian,  aud  the  anthropol- 
ogist. Needless  to  say,  it  ileniands  absolute  impartiality:  though  the 
publishers  of  the  present  work  may  well  have  found  their  account  in 
eutrustiug  its  prcparatiou  to  a  clergyman.  In  the  reviewer's  opioion, 
however,  the  fatal  defect  of  tbe  Primer  lies  in  its  author's  innocence 
of  any  scientific  psychology.  The  na'fve  assumption  of  a  religious 
faculty  (15.  19);  the  citation  of  Myers's  psychorragy  f  71);  the  ascrip- 
tion of  religious  doctrine  to  the  'aoul*  aud  of  mythology  to  tbe  'imag- 
ination'(^7);  the  lack  of  reference  to  modern  psychological  studies: 
such  sins  of  omission  and  commission  cannot  but  inspire  the  psycfao> 
logical  reader  with  distrust.  It  is  in  no  carping  spirit  that  the  further 
Criticism  ia  made  that  sometimes  (as  io  the  bracketing  of  Tyior  aud 
Spencer:  14)  the  writer's  facts  are  at  fault.  M.  W.  Wiseman. 

Selections  fro*H  the  Music  Dramas  of  Richard  Ifajpn^r:  arranged  for 
the  Piano  by  O.  Singer.  With  a  preface  by  R.  Aldrich.  Boston: 
Oliver  Ditson  Co.     pp.  iviii,  194.     Price  (cloth>.  $2.50. 

Twenty-four  Ne^ro  Melodies:  transcribed  for  the  piano  by  S.  ColB- 
ridok-Taylor.  With  preface  by  B.  T.  Wasoincton.  Boston: 
Oliver  Ditsou  Co.     pp.  tx,  127.     Price  (paper),  $1.50. 

These  two  books,  Nos.  15  and  17  of  the  well-known  "Musicians* 
Librar>',"  are  of  especial  interest  to  psychologists.  Mr.  Aldtich's 
preface  gives  a  biographical  sketch  of  Wagner,  and  a  brief  analysis  of 
the  operatic  situation  in  the  various  selections  made  by  Mr.  Singer. 
Ue  reproduces  further  the  prog  ram  me- note  written  for  the  Tristan 
Prelude  and  the  close  of  the  Prelude  itself  (this  iu  facsimile),  and 
adds  a  useful  bibiioKrapby.  The  twenty.fi.vc  selections — all  within 
the  compass  of  a  moderately  skilled  performer — are  taken  from  Rienzi, 
the  Flying  Dutchman,  the  Rhinegold.  Siegfried  (one^each);  Tann- 
hauser  (2);  Lohengrin,  Tristan  and  Isolde,  the  Walkure,  the  Gotter- 
dammerung,  Parsifal  (3  each);  and  the  Meistersiuger  (4).  No  one  of 
them  could  well  be  spared;  and  if  there  are  a  few  more  whose  omis- 
sion  one  deplores,  it  must  be  remembered  that  the  book  had  its  limits. 
A  reproduction  of  the  last  photograph  of  Wagtier  taken  from  life 
forms  the  frontispiece  of  the  volume. 

Mr.  Washington  outlines  tbe  life  and  works  of  Coleridge-Taylor, 
and  offers  some  general  remarks  on  the  qualities  of  Negro  music.  Oif 
the  twenty-four  compositions  included  in  the  book,  four  are  based  on 
themes  from  sontheast  Africa;  two  come  from  south  Africa;  one  each 
from  west  Africa  and  the  Webt  ludies;  the  remaining  sixteen  are  based 
Upon  .American  Negro  melodies.  The  themes  and  the  handling  of  the 
themes  arc  alike  Interesting,  EEsthciically  aud  psychologically.  A 
portrait  of  the  composer  serves  as  frontispiece.         P.  E.  Wintbr. 

The  Art  of  the  Afusician,  a  Guide  to  the  Intelligent  Appreciation  of 
Music,  by  H.  G.  HANCnKTT.  New  York:  The  Macmillan  Co. 
pp.  viii,  aa;.     1905.     Price,  $1.50  net. 

"This  book  is  tbe  outgrowth  of  acourseof  popular  lectures  intended 
to  give  to  i>ersons  fond  of  music,  bnt  not  thoroughly  versed  iu  its  in- 
tricacies, an  idea  of  the  reasons  which  prompt  musical  critics  to  ap- 
prove or  disapprove  of  musical  compositions.     .     .     .     It  is  designed 
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to  emphasize  the  distinction  hetweeu  the  real  stndy  of  inasic  and  the 
study  of  the  arts  of  playing  and  singing  which  has  so  long  been  mls- 
talcea  for  it.  .  .  .  It  aims  to  supply  such  iuformation  as  should 
make  concert-goiug  more  satisfactory,  listening  to  music  more  intelli- 
l^ent.  .  .  .  The  ability  to  nnderstand  musical  notation  is  all  that 
18  presupposed  of  knowledge  of  the  art."  These,  in  the  writer's  own 
words,  are  the  aims  of  the  present  volume.  In  the  reviewer's  opinion, 
they  have  been  successfully  attained.  In  a  course  of  popular  lectures 
we  expect  to  find,  here  and  there,  statements  that  are  too  sweeping,  as 
well  as  statements  that  are  unduly  de6uite.  The  writer's  teaching, 
however,  is  in  general  so  sound  that  the  few  slips  of  this  kind — none 
of  them  important — may  readily  be  condoned.  The  work,  on  the 
whole,  is  excellent. 

Cb.  i  (Art  and  Music)  lays  much-needed  emphasis  on  the  intel- 
lectnal  aspect  of  music.  "A  fine  art  is  the  conscious  or  intentional 
utterance  of  thought,  by  word  or  action,  for  the  purpose  of  creating 
beauty  or  expressing  emotion;"  "the  art  of  the  musician  is  the  con- 
scious, intelligent  or  intentional  handling  or  combination  of  sounds, 
rhythms,  musical  coiiTcntions,  and  inspirations,  into  works  display- 
ing beauty  or  exprensiug  emotion."  Definitions  that  are,  truly,  only 
proximate;  but  sound  a.t  far  a.i  they  go.  Admirable,  here  and  else- 
where in  the  book,  is  the  author's  insistence  that  mclodjr  is  a  datum, 
part  of  the  materials  of  the  musician,  not  a  product  of  his  art.  Cb.  il 
(The  Material  of  Music)  treau  of  tone-color  and  of  dynamic  expres. 
aion.  Ch.  iii  (The  Life  of  Music)  discusses  time,  rhythm  and  meter; 
the  chapter,  which  is  one  oi  the  best,  has  36  musical  illustrations. 
Ch.  jv  (The  Soul  of  Music)  deals  with  harmony,  and  ch.  v  (The 
Beanty  of  Afusic)  with  the  organization  of  melody  (7  and  15  illustra- 
tions). They  arc  altogether  untechnical  and  unconventional,  and 
contain  much  good  analysis.  Ch.  vi  (The  Germ  of  Music)  takes  up 
the  motive,  including  the  Wagnerian  leading  motive  ( 13  illustrations). 
Then  follow  chapters  on  thematic  development  (15),  counterpoint  and 
fugne  (3),  form-buildiug,  classical  music  (3)  and  romantic  music  (i 
ilttistration).  To  mention  iu  these  last  chapters  ate  the  analysis  of 
the  scherzo  of  Schubcrt'5  first  sonata,  and  the  remarks  on  verbal  in- 
terpretations of  romantic  music.  Ch.  xii  characterizes  the  Art  of  the 
Interpreter.  I'tom  ch.  xiii  (Musical  Etlucation)  we  should  like  to 
quote  in  exUnso.  "What  we  need  is  education  in  music.  Not  more 
professors,  but  more  amateurs;  not  more  concerts,  but  more  intelli- 
gent interest  in  those  we  have;  not  more  compositions,  but  more  com- 
prehension; not  more  vocal  culture,  bot  more  and  larger  choral  socie- 
ties; not  more  technic.  but  more  interpretation."  "  The  crying  need 
.  .  .  is  not  higher  but  broader  culture,  not  more  mnsicians  bat 
more  music  lovers,  not  more  technic  but  more  understanding."  .  To 
these  words  every  psychologist  who  is  musically  minded — and  can  one 
be  a  psychologist  without  the  musical  mind? — will  unreservedly  sub- 
scribe. Finally,  ch.  xiv  (The  Test  of  Musical  Worth)  sums  up  the 
teaching  of  the  book  in  the  sentences:  "The  appeal  of  music  Is  to  the 
emutious,  but  it  is  an  iiitclHgent  appeal.  Perhaps  its  greatest  virtue 
is  its  power  of  lifting  the  mind  above  sordid  cares  and  worries,  and 
giving  pleasure,  stimulus,  peace,  and  rest;  but  that  power  it  multi- 
plied many  times  by  a  thorough  understanding  of  the  structure  and 
secret  of  the  art." 

The  81  illustratioDS  are  well  chosen,  and  the  book  gains  greatly,  of 
course,  if  read  with  a  piano  at  hand.  The  reader  must,  however,  reso- 
lutely break  the  bock  of  the  binding,  if  be  is  to  make  the  volume  He 
Sat  upon  the  rack.  P.  B.  WiHTSR. 
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My  Litile  Book  of  Prayer,  by  M.  Stroob.  Chicago;  Open  Court 
Publ.  Co.,  1905.  pp.  77. 
This  i»  ft  little  book  not  so  much  of  prayer,  In  the  accepted  sense  of 
that  lerni,  as  of  moral  and  rejigious  reflections  thrown  into  parable  or 
Aphoristic  form.  It  shows  the  iuflncnce  not  only  of  the  great  Christiao 
sources,  but  also  of  Marcus  Aurelias  and — Oinar  Khayyam.  The 
writer  is  not  qnite  sure  of  the  distinction  between  'shaU'  and  'will,' 
aud,  iu  geueral,  fails  at  times  to  preserve  the  desired  dignity  of  phrase. 
It  is  almost  comic  to  read:  "May  God  forgive  you  your  weakness — but 
let  him  damn  mine."  despite  the  elevation  of  the  sentiment:  and  the 
ejaculatiou  "Dear  Heaven.  I  am  a  Hercules  of  disneminateit  force"  is 
hardly  a  specimen  of  English  undefiled.  M.  W.  Wishuah. 

The  Napoleon  Myth,  by  H.  R.  Evans.     Containing  a  Reprint  of  The 
Grand  Erratum,  by  J.  B.  P1r£s,  and  an  Introduction  by  P.CarUS. 
Chicago:  the  Open  Court  Publishing  Co.,  1905.     pp.  65. 
"The    sole  excuse  for  reoublishinjj   M.  P^r&s*    'Grand   Erratom," 
says  Dr.  Cams  in  his  introduction,  "is  the  fact  that  it  is  out  of  prim 
and  forgotten."     The  excuse  is  sufficient — quite  apart  from  the  in- 
trinsic interest  of  the  brochure,  which  Dr.  Canis  naturally  compares 
and  contrasts  with  Whately's  "Historic  Doubts."    The  book  is  lavishly 
illustrated  with   Napoleon-pictures,  and   makes  an   attractive  and  ac- 
ceptable volume,— except  that,  in  his  essay  on  "The  Mythical  Napo- 
leon,"  Mr.  Evans  has  written  somewhat  scrappily,  without  any  serious 
effort  to  make  the  most  of  his  subject.  P.  E.  WinTHK. 

Der  doppelte  Stondpunkt  in  der  Psychologie,  von  Marv  Whiton  Cal- 
kins. Leipzig,  Veit  und  Co.,  1905,  pp.  80.  To  be  had  in  the 
United  States  from  C.  A.  Kohler.  149  A  Tremont  St.,  Boston. 

An  introduction  to  Psychology  by  Marv  Whiton  Calkiks.  New 
York,  The  Macmillan  Co.,  ad  Edition,  1905. 

The  "double  standpoint,"  to  the  exposition  of  which  ProfeasoT 
Calkins  devotes  the  German  pamphlet  mentioned  above,  maybe  indi- 
cated by  the  fulIowin>*  brief  ijaotation  from  the  aecond  section  of  the 
paper  where  she  takes  up  her  chief  problem.  "The  thesis  which  I 
seek  to  uphold,"  she  says,  "is  the  following:  Consciousness  can  be 
conaiderea  psychologically  from  two  standpoints:  It  may  be  conceived 
either  as  a  series  of  connected  psychical  occurrences,  with  no  reference 
whatever  to  a  conscious  Ego,  or  as  a  many-sided  consciousness  of  a 
particular  Ego  in  its  relations.  Following  from  these  two  view-points 
arise  two  sorts  of  psychology:  A  phenomenal    psychology  (  Vorgangi' 

4sycho/ogic)  and  au  Ego- psychology  ilchpsychotogUy  (pp.  32-33)' 
he  first  of  these  is  the  professed  ideal  of  many  modern  psychologlsti, 
however  shiftingly  they  may  hold  to  it  at  different  points  in  their 
psychologizing.  Professor  Calkins  contends,  on  the  contrary,  that 
this  sort  of  psychology,  capable  though  it  is  of  perfectly  self-consist- 
ent carrying  ont  in  all  respects,  is  insufficient,  because  it  neglects  the 
fact  that  all  consciousness  is  personal,  "that  every  consciousness  be- 
longs  to  some  sort  of  Ego."  The  Ego  which  is'central  to  the  Ego- 
psychology  is  too  fundamental  for  exact  definition,  but  the  conscious- 
neas  of  it  can  be  described  in  part,  and  shows  also  this  important 
relation,  to  wit,  that  it  is  social;  one  knows  himself  only  in  relation 
to  other  selves. 

Professor  Calkins's  argument  in  the  remainder  of  the  paper  is 
directed  to  showing  by  an  examination  of  concrete  psychical  experi- 
ences that  the  phenomenal  theory  is  insufiicient  by  iiself  for  the  ex- 
planation of  the  full  richness  of  the  menial  life. 

The  same  double  standpoint  was  influeutial  with  Professor  Calkins 
earlier  in  the  preparation  of   her  well-known  text-book.     A  second 
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edition  of  this  has  aow  permitte<1   a  number  of  minor  changes,  and 
tnAile  an  excellent  work  n  little  better  stttl.  B.  C.  S. 

ScAH/Uh  der  Geseltscha/t  fur  FsychologUche  Forschung,  Heft  15  (III 

Sammlnn^).     Johann  Amlirosiua  Rarth,  1905.     p.  583-693. 
Psychologische  Faktoren  des  Modemen  Zeitgeistes,    von    Ricbard 

Barrwai.d. 
Die  Bedeutung  des  UrUils /Srdie  Auffassung,  von  Padl  MOllkk. 

The  first  writer  discnssee  the  psychological  factors  of  the  suirit  of 
modern  times.  Under  this  general  theme  he  treats  of  the  poaaibilitiea 
of  a  historical  psychology,  the  dominance  of  rhythmic  type  in  Ger- 
man painting,  concrete  and  abstract  types,  and  the  feeling  for  ideas. 
He  believes  as  compared  to  the  time  of  Goetbeihe  present  is  a  concrete 
epoch,  bnt  that  there  is  sn  aUernation  between  these  points  of  view. 
An  interesting  chapter  is  that  dealing  with  mixed  feelings  which  he 
thinks  dominate  to-day.  These  complexes  are  of  the  stimulating  and 
not  of  Ihe  restful  type.  He  thinks  that  the  tragic  element  has  in  re- 
cent times  retreated  to  make  room  for  the  natnralislicBlly  sad,  and 
that  our  feelings  are  now  a  little  dulled. 

Ophthalmic  Neuro-Iifyology,  by  G.  C.  Savack.  Publubed  by  the 
author,  Nashville,  Tenn.,  1905.  pp.  aar. 
This  book  attempts  to  make  the  ocular  muscle  problem  easy.  The 
hypothesis  on  which  the  author  bases  evcrythiog  is  that  there  are 
eight  conjugate  brain  ceutres  in  the  cortex  by  means  of  which  the  sev- 
eral elements  of  vision  are  effected,  ami  one  conjugate  centre  control- 
ling convergence.  These  centres  act  likeorthophoric  and  heterophoric 
eyes,  and  when  there  is  only  one  eye.  Each  of  these  is  connected  with 
two  muscles,  and  the  work  done  by  the  centre  and  its  muscles  under 
guidance  of  volition  is  normal.  These  centres  have  no  causal  relation 
with  heterophoric  slates  and  cannot  correct  them.  Thus  there  are  twelve 
basal  centres  which  connect  with  only  one  muscle.  If  the  eyes  are 
emmetropic-orthophoric  these  centres  are  forever  at  rest,  but  if  there 
is  any  form  of  heterophorin  one  or  more  centres  must  be  forever  active 
when  we  wake.  Centres  do  not  cause  the  heterophoria,  but  are  ready 
to  correct  it,  gnided  by  a  "fusiuu  faculty."  Kach  basal  centre  is  ready 
to  act  on  its  muscle  whenever  there  is  a  condition  that  would  cause 
diplopia. 

VAnnde  Piychologique,  publl6e  par  Alfrrd  Binbt.  Onti^me  Ann^. 
Masson  et  Cie  ,  raris,  1905.  pp.  695. 
In  this  number  we  have  a  rather  unusual  number  of  interesting 
memoirs,  mostly  by  Blnet  and  his  pupils.  Those  most  significant  arc 
on  meutai  fatigue,  the  science  of  testimony,  measure  of  mtellieeuce, 
association  of  ideas,  the  tactile  sensibility  in  organic  hemiplegia,  the 
asymmetry  of  the  gustatory  sense,  metaphysics  of  sensation  and  of  the 
mental  imnge,  the  method  of  measuriug  the  degree  of  instruction,  etc. 
These  take  up  the  first  336  pages.  Then  follow  general  reviews,  ex- 
tending to  the  572nd  page.  The  remainder  of  the  book  is  devoted  to  an 
analysis  of  the  more  important  literature.  It  is  greatly  to  be  deplored 
that  this  part  has  now  stirunk  to  a  trifle  over  a  hundred  pages.  It  is 
no  disparagement  to  the  papers  of  Dioet  and  his  friends  to  say  that  it 
is  the  bibliography  to  which  chief  importance  is  attached,  and  the 
diminntion  of  which  is  sure  to  be  generally  deplored. 

Das  Ick  unddie  sittlichen  Ideen  im  Leben  der  Vdlker,  von  O.  Flucel. 

Vierte  Au&age.     Hermann    Beyer  &  Sohne,    Langensalza,    1904. 

pp.  370. 
We  here  have  a  revision  of  the  fourth  edition  of  a  work  first  pub- 
liabed  in  1889  which  treats  the  problem  of  the  ego  in  a  comprehensive 
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and  sotnewhat  novel  way.  Stress  is  laM  upon  the  fact  that  of  all 
philosophic  problems  this  was  the  last  to  appenr  and  to  become  promi- 
nent. The  ego  is  first  treated  in  its  relationa  with  the  body,  tnen  to 
the  enviroument.     An  interesiini;  chapter  shows  bow  the  aame  of  a 

Serson  is  the  e^o  itself  heard,  atid  hov  relationship  is  often  expressed 
y  aimilarity  of  names.  It  is  then  treated  as  the  personifying  element 
in  the  apprehension  of  nature;  then  as  an  active  principle  expressed  in 
self-feeliug,  irritability,  d&uce,  pcuauce.  the  projection  outward;  and 
lastly,  the  abstract  ego,  its  kernel,  the  mi't^ratioo  of  souls,  at»orp- 
tiou  in  Nir%-aaa,  and  the  individual  and  social  self.  The  next  and 
longest  chapter  treats  of  the  development  of  the  moral  itlcaa,  cape- 
cially  thojic  of  beneficence,  perfection,  right,  justice,  inuer  freedom, 
and  the  influence  of  religion  upon  morals,  aud  last  of  all,  the  ab»olate 
in  ethici. 

71%e  Night  Side  of  Nature,  or  Ghosts  and  Ghost  Seers,  by  Cathebjnk 
Crowe.  E.  P.  Outton  &.  Co.,  New  York,  1904.  pp.  502. 
Here  we  have  an  old  book  reprinted  as  new,  full  of  chost  stories 
told  in  the  most  real,  matter-of-fact  way  by  n  profound  believer  in 
tbcui.  The  evidence  is  often  given  in  great  detail ,  and  the  marvels,  if 
we  accept  the  text,  are  often  simply  stupendous.  We  wonder  why  the 
members  of  the  Psychic  Research  Society  have  overlooked  the  work, 
which  so  abonnds  with  evidences  of  telepathy  and  spirit  agency. 

Der  Befruchtungsvorgang:  Sein  Wesen  nnd  seim  Bedeutung,  Von 
Ernst  Teicu&ianm.  (Aus  Natur  und  Geisteswelt.  Sammlnng 
wissenscbartlich-K^mcinverstandlicher  Darstellungeo.)  B.  G. 
Tenbncr,  T^ipzig,  1905.     pp.  102. 

This  commendable  primer  opens  with  a  history  of  the  problem  of 
fertilization,,  and  then  discusses  successively  cell  division,  germ  cells, 
feriiliiation,  ripening  of  the  germ,  the  division  and  conjugation,  the 
chromcsomes  and  mixtures  of  qualities,  and  ends  with  a  brief  rdsum^ 

of  the  literature. 

Biographic  dinies,  Volume  j.  Essays  Concerning  the  Infiucnce  of 
the  Visual  Function  Pathologic  and  Physiologic  upon  the  Health 
of  Patients.  By  Ghokge  M.  GncLD.  P.  Blaklstou's  Son  &  Co., 
Philadelphia,  1905.     pp.  516. 

In  this  third  volume  Dr.  Gould  continues  bis  studier;  upon  the  effect 
of  eye  troubles  upon  general  health.  Here  he  discusses,  as  salient  in- 
stances  of  life-long  buffering  that  might  have  been  avoided,  John 
Addington  Symond'S  nnd  Taine.  Dr.  Snell  discusses  eye  strain  as  a 
cause  of  headache  and  other  neuroses,  and  Dr.  C.  E.  Pronger  describes 
the  influences  of  slight  errors  of  refraction  ou  the  nervous  system.  lu 
the  sixth  chapter  the  author  resumes  the  work  and  discusses  the  his- 
tory and  etiology  of  megrim,  the  ocular  factors  in  scoliosis  and 
their  bearings  upon  handwriting,  dextrality,  and  sinistrality,  with 
their  pathological  results.  Subsequent  chapters  are  on  subnormal 
accommodation  sud  premature  presbyopia, [on  the  reception  of  mental 
discoveriea,  post-mydriatic  refraction  tests,  aud  a  mathematically  per- 
fect eye.  The  author  advocates  pens  with  angle  holders  which  permit 
an  unobstructed  view  of  the  nib  of  the  pen  as  it  moves,  without  maU 
poBtnre  of  body,  hand,  paper  or  bead. 

The  Psychic  Treatment  of  Nervous  Disorders.    Pacl  Dubois.  (Trans- 
lated bv  Smith  Ely  Jelliffe  and  William  A.  White.)     Punk  and 
WagnallsCo..  New  York  aud  London,  1905.     pp.466. 
This  is  a  translation  of  Dubois's  Les  Psychonevroses  et  lenr  Trait- 

ment  Moral,  which  became  so  popular  in  the  original  as  to  necessitate 
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a  secontl  edition  within  a  short  space  of  time.  To  a  stranger  or  novice 
in  psychotherapy,  this  work  would  Bcem  to  be  an  emanation  of 
Christian  Science,  except  that  it  is  pre-eminently  more  scientific.  The 
author  is  certainly  an  enthusiast  along  his  particular  line  uf  psychic 
treatment  and  for  him,  sound  moral  persuaaioD  is  the  universal  pana- 
cea for  all  the  functional  ocrvous  ills  that  fiesh  is  heir  to.  Uis  un- 
boundetl  cnthusiasinand  self-conftdence  have  led,  however,  to  a  certain 
amount  of  figurative  blindness  on  other  sound  therapeutic  measures, 
even  to  waking  suggestion  and  hypnosis,  unless,  indeed,  he  includes 
the  former  in  the  category  of  uioral  treatment.  Sturtiug  with  a  few 
psychological  considerations,  at  times  lacking  so  much  in  clearness  as 
to  become  almost  metaphysical,  he  discnsses  the  manifold  symptoma- 
tology of  various  functional  nervous  conditions,  but  always  with  a 
commentary  strongly  colored  by  his  own  individuality.  In  the  same 
vein  and  with  the  citation  of  many  cases,  be  discusses  livsteria,  mild 
periodic  depressioDs,  various  phobias  aud  fixed  ideas,  gas tro- intestinal, 
circnlatorTt  cardiac,  and  urinary  disorders.  He  insists  on  isolation, 
rest  in  bed  and  over-feeding  as  □□  important  adjunct  to  his  moral  con- 
versations. There  is  much  moral  and  ethical  preaching,  much  repeti- 
tion and  many  of  his  points  lack  force,  not  f>ecause  of  their  sound 
basis  and  intrinsic   merit,  but  because  of  much    redundancy  of  lau- 

f;uage  aud  a  very  conscious  striving  after  rhetorical  effect.  The  trans- 
alion  is  well  and  faithfully  done,  with  the  exception  of  a  very  obvious 
fault  of  the  English  rendering  of  the  title.  I.  H.  Cobiat. 

Investigations  of  the  Departments  0/  Psychology  and  Education  of  the 
University  of  Colorado.     Vol.  II,  No.  3,  June,  1905.     University  of 
Colorado,  Boulder,  Colo.     pp.  37. 
This  number  is  perhaps  on  the  whole  the  best  of  this  series.    Its 
articles  are  on  the  home  study  of  geography,  history,  physics,  eco- 
nomics, mathematics,  and  modern  language  in  the  high  school,  the 
teaching  of  botany  and  zoology.      All  ore  interesting  and  some  are 
quite  suggestive  articles. 

Psychologie  und  Patkologie.  der   Vorslettung.      Beilrdge  zut    Grund- 
legung  der  yEsthetik,  von  Ricbarp  Wai.i,aschbk.     Johaaa  Am- 
brosius  Earth,  Leipzig,  1905,     pp.  323. 
The  first  part  discusses  psychic  expression  and  its  diseases  In  lan- 
guage, song,  reading,  writing,  gesture,  action,  and  the  explanation  of 
these.  The  second  part  is  devoted  to  inner  psychic  life  and  the  essence 
and  lapse  of  concepts,  treating  of  their  composition,  association,  mem- 
ory, the  natural  and  artificial  diseases  of  concepts,  and  natural  and 
artificial  sleep. 

Hie  Foundations  g/"  Philosophy,  A  Study  of  the  Doctrine  of  Degrees 
and  Related  Subjects,  by  GbokCk  Trobridgh.  James  Spiers, 
London,  1904.     pp.  94. 

Besides  the  doctriue  of  degrees  the  author  discusses  the  philosuphi- 
cal  value  of  the  doctrine  and  its  practical  bearings.  Uis  interpreta- 
tion of  the  doctrine  is  essentially  ethical  and  religious.  He  even 
makes  it  include  pedagogy. 

Proceedings  of  the  Society  for  Psychical  Research.  Part  L,  Vol.  XIX, 
April,  1905.  Brimley,  Johnson  &  Ince,  Ltd.,  London,  igc^.  pp.  77. 

Weitere  Untersuchnngen  Sber  Beziehungen  zwischen  geistiger  Er. 
mUdung  und  HautsensibititSt,  von  H.  Gribsbacb.  Scnderabdmck 
aus  Internationales  Archiv  fiir  Schnlbygicne,  I.  Bd.,  3.  Heft,  pp. 
317-417.    Wilhelm  BugelmBnn,  Leipzig,  1905. 
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I^ysiohgual  Psychology,  by  W.  McDodcaxl.  (Temple  PiychologicAl 
Primers.)    J.  M.  Dent  &  Co.,  LotidoD,  2905.     pp.  17a. 

Beitrdge  zur  Psychologic  dcr  ^ussage,  voa  L.  William  Sterw. 
Zweite  Folge.  Zweitea  Heft.  Johana  Ambrosius  Bartb,  Leipzig. 
1905.     pp.  154, 

Thg  Response  of  Inorganic  Matter  to  Stimulus,  being  the  Friday 
Bvening  Discourse  at  the  Royal  Institution.  May  10,  1901,  by 
jAGADts  Chondrr  Bosk.  Wm.  Clowes  &  Sons,  Ltd.,  London, 
1901.     pp.  24. 
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THE  ANNUAL  MKETING  OK  THB  AMERICAN   PSYCHOLOGI- 
CAL  ASSOCIATION. 

The  foarteenth  annual  meeting  of  the  American  Psychological  A>- 
sociBtion  was  held  Dec.  37,  28,  and  39tta  at  Emerson  Hall,  the  new 
Harvard  bnilding  devoted  to  philosophy  and  psychology.  The  open- 
ing session  was  at  nineo'clork,  WMlnesday  morning,  the  presitlent  of 
the  association.  Miss  Mary  Whiton  Calkins,  Professor  of  PhiloBophy 
and  Psychology  at  Wcllesley  College,  presiiling.  The  Grsi  paper  was 
by  G.  V.  N.  DKarlwrn,  of  Tufts  Medical  School,  on  the  KelHtions  of 
Mnscular  Activity  to  the  Mental  Process,  fol  lowed  by  a  paper  by  Irving 
King,  entitled  "How  can  the  Relation  of  the  Conscions  to  the  Subcon- 
scious be  beat  Conceive*.!  ?"  Mr.  King's  point  of  view  being  that  con- 
sciousness is  best  conceived  as  a  point  rather  tban  a  field  capable  of  be- 
ing  gradi-d  off  into  the  subcunscinus.  These  first  two  papers  were 
included  in  one  discussion.  The  next  group  of  four  papers  m-hs  de- 
voted to  Comparative  Psychology.  The  first,  by  Dr.  Yerkcs.  of  Har- 
vard, OM  the  Senses  and  Intelligence  of  the  Japanese  Dancing  Mouse, 
was  rendered  especially  interesting  by  the  exhibition  of  the  mice  them- 
selves, who  showed  the  peculiar  movement!)  characterized  as  dancing. 
This  study  is  slill  in  progress  but  so  fur  us  can  be  stated  from  present  re- 
sults, the  animals  seem  to  be  degenerate  and  below  the  standard  of 
common  mice  in  sense  and  muscular  development.  Mr.  Porter,  of 
Clark  University,  then  gave  a  five  minute  report  ou  the  Psychology  of 
the  English  Sparrow,  fo]  lowed  by  a  longer  paper  on  the  Habits  and  In- 
stincts of  Spiders,  genera  Epeira  and  Argiope.  Mr.  Porter's  extensive 
observations  show  for  these  two  species  a  variability  in  instiuct  and  a 
distinct  adaptation  to  eaviroament  in  the  web  spinning.  Mr.  Davis's 
paper  discussed  a  difiereut  species  of  spider,  which  does  uot  spin 
webs  but  forms  its  nesls  by  the  binding  of  grass  blades.  The  character 
of  these  nests  is  such  that  in  their  variability  Dr.  Davis  thinks  we  may 
have  a  possible  objective  measuremeut  of  the  variability  of  instinct. 
Prof.  Wheeler's  paper  on  the  Ant  Queen  as  a  Psychological  Study 
brought  out  some  exceedingly  interesting  points  in  the  life  history 
of  the  ant  queen,  which  was  shown,  in  many  respects,  to  bequite  the 
opposite  of  that  of  the  queen  bee,  since  the  aut  queen  unites  in  herself 
all  the  characteristics  and  energies  of  the  worker  as  well  as  the  repro- 
ductive functions.  The  next  paper,  by  Dr.  Edward  Cowles,  waa  a  Study 
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of  tbe  Physiology  of  Coascioas  Experiences,  and  was  a  ptea  for  fnnc- 
tiou  rather  thau  structure  as  a  correlate  of  patUologtcat  mental  con- 
ditions. Thin  WHS  followtnl  by  a  pnper  by  Dr.  Buris  Sidis  on  the 
Nature  of  Hypnotic  and  Fost^Uypnotic  Hallncinntions.  Dr.  Suits  it 
convinced,  from  his  experiments  lu  hypnosis,  that  there  are  no  true 
tiallucinations  In  eUber  hypnotic  or  post-hypnotic  states  hut  illusions 
which  the  subject  really  knows  to  be  such. 

The  mornioK  session  closed  with  a  paper  on  tbe  Psychology  of  Snd- 
den  Conversions,  by  Dr.  Morton  Prince,  who  has  niaile  a  detailed 
stndy  of  h  single  case,  in  which  be  wa-H  nblr  to  recov*'r  hy  hypnnsis 
the  mental  eiperienccs  of  a  trance  state,  of  which  the  subject  retained 
no  nicnvory  in  a  waking  Rtate.  Tbe  emotional  experiences  of  conver- 
■tinn  following  thiH  state,  Dr.  Prince  a5cril>ed  to  a  strong  revival  of 
previously  experienced  religious  emotions  during  tbe  trance,  which 
was  carried  over  into  tbe  conscious  state  without  memory  of  their  cause. 

At  tbe  conclusion  of  Dr.  Prince's  paper  tbe  association  adjourned 
to  the  Uanrard  Union  as  guests  at  a  luncheon  given  hy  the  Harvard 
Corporation. 

At  3.30  y-  H.  there  was  a  joint  meeting  of  the  American  Psycholog- 
ical ^Vasociation  and  tbe  American  Philosophical  Association  and  the 
fir*it  part  of  the  se^siun  was  devoted  to  the  exercises  of  the  formal 
opvntog  of  Eniersi.n  HhII.  Tbe  opening  addresa  wa8  made  by  Pres. 
Eliot  and  this  M-as  followed  by  tbe  principal  address  ou  Ralph  Waldo 
Emerson,  by  Dr.  Eilwerd  Hmcrson.  The  dciUcatiou  exercises  were 
followed  by  a  joint  discussion  before  the  two  asaociations  on  the  Affili- 
ation ol  Psychology  and  Philosophy  and  with  the  Natural  Sciences. 
The  discussion  was  opened  by  Prof.  Mliusterberg,  who  expressed  him- 
acU  »4trongIy  in  favor  of  ihv  close  affiliation  of  pf<ychology  and  philos- 
ophy aud  a  withdrawal  from  the  natural  sciences.  lie  was  followed 
by  Pres.  G.  Stanley  Hall,  of  Clark  University,  who  tuck  the  opposite 
view  and  would  withdraw  paycboloKy  from  philosophy  and  affiliate 
it  with  the  natural  sciences,  since,  from  his  point  of  view,  psychol- 
ogy, provisioually  defined,  is  "a  description  as  accurate  as  may  be  o( 
all  those  facts  of  psychic  life,  conscious  and  unconscious,  animal  and 
human,  normal  and  morbid,  embryonic  aud  mature  which  are  de- 
monstrable aud  certain  to  be  accepted  by  every  intelligent  unbiased 
niiud  which  fully  knows  them.  They  must  also  be  so  ontered  like  to 
like,  and  organized,  tb^t  tbey  car  all  he  known  with  the  li-ast  trouble. 
The  best  plan  of  organiKaiiou  when  possible  is  evolutionary.  Under 
this  definiLioii,  psychology  is  excluded  from  no  field  of  experience, 
conscious  or  unconscious,  religious,  social,  genetic  or  indiviilual  that 
can  be  studied  on  the  basis  of  solid  empirical  data  aud  hence  its  closest 
■Hies  as  an  inductive  scieuce  iu  the  (nture  must  be  biology,  physiol- 
ogy and  anthro[x>logy.  The  nature  of  sou]  00  more  concerns  it  than 
does  the  ultimate  nature  of  matter  ond  motion  concern  physics.  Such 
discussions  belong  to  philosophy,  tbe  history  of  which  Dr.  Hall 
would  insist  upon  as  a  part  of  tbe  training  of  every  cx[>erimentalist 
but  would  avoid  too  prolongird  a  lingering  in  pbiloitopbical  fields, 
lest  it  unfit  for  dealing  with  facts.  Psychology,  be  thinks,  is  yet  in 
its  dawn  aud  itastriving  shouhl  be  toward  the  goal  of  becoming  a  true 
natural  history  of  the  soul.  The  discussion  was  continued  by  Profs. 
Thilly,  Angell,  Taylor  and  Witmer,  the  points  of  view  lying  between 
those  of  the  first  two  speakers. 

At  7.45  in  the  evening  the  association  met  to  listen  to  tbe  address  of 
the  President,  on  A  Reconciliation  of  Structural  aud  Fanctioual  Psy- 
chology. After  a  very  clear  statement  of  the  methods  of  structural 
and  functional  psychology,  whose  relation  was  compared  to  that  of  his- 
tology and  physiology  in  tbe  natural  sciences,  President  Calkins  pro- 
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I>osed  psych  ol  OKy-cousiHc  red -a-scieuce-of- the -related -self  as  a  media- 
lion  by  which  the  methods  of  both  stnictitra)  and  functional  paychol. 
ogycouUl  be  ntilized  and  rwonciled.  The  President's  adilress  was 
followed  by  a  reception   at  the  home  of  Prof,  and  Mrs.   Miinaterberg. 

The  morning  fieaftion  on  Thursday  was  opened  by  two  papers  on  the 
de6nition  of  feeling;  the  firHt  by  Mr.  Henry  Rnt^ers  MarHhatl.  the  sec- 
ond by  Prof.  NorniBn  Gardiner,  of  Smith  College.  These  two  papers 
summed  np  the  various  views  of  feeling  an<]  paved  the  way  for  a  gen- 
eral discussion,  in  which  Professorb  Aagell,  Duncan,  G.  Stanley  Hall, 
Judd  and  Royce  took  part.  The  present  ambiguities  and  difBcuUlea 
of  the  word  were  fully  discusfied  but  no  satisfactory  substitute  was 
stiKgested.  Dr.  Hall  proixjscd  to  cut  the  Gordian  knot  by  dispensing 
with  a  formulated  detiiiitiou  until  we  had  more  knowledge  on  the 
subject,  since,  as  he  ticlievcd,  we  were  just  now  iu  need  of  faets  more 
than  of  a  definition,  .\s  a  working  deflnition,  the  one  proi>osedby  Miss 
Washburn  was  perhaps  the  one  which  could  be  most  generally  ac- 
cepted.  Bscluding  pain  and  adopting  unpleasantness  as  the  opposite 
of  pleasantness,  she  wuuM  de6ne  feeling  as  an  unlocalti»bIe  aud  an- 
analyzed  nieutat  state.  The  discussion,  while  not  furnishing  any  uni- 
fied ueSnition  of  feeling,  brought  out  with  great  clearness  the  necessity 
of  careful  limitations  in  the  use  of  a  term  so  ambiguous. 

The  next  two  papers  were  on  Attention — the  first  by  Dr.  Burnham, 
of  Clark  University,  on  Interest  and  Attention,  iu  which  interest  and 
attention  were  regarded  as  i^lentical  and  as  intense  states  of  con- 
sciousness, preseut  as  aspects  of  growth.  The  second  paper,  by  Dr. 
Hylan.  of  Harvard,  was  u  careful  and  detailed  experimental  study  of 
attention  and  its  limitations.  The  next  paper,  on  the  P:ivcho]ogy  of 
Organic  Movements,  by  Dr.  I.  Madison  Bentley.  of  Cornell,  was  a  plea 
for  a  more  psychological  study  of  organic  movements,  in  distinction 
from  the  nun)erous  biological  and  psycho-physical  methods  of  most 
of  the  studies  in  this  line.  This  was  followed  by  Prof.  Stration's  dis- 
cussion of  Modified  Causation  for  Psychology  ( a  moditicatlon  of  Maine 
de  Biran's  theory),  after  which  the  society  adjourned  to  the  hall  of 
the  philosophers  to  listen  lo  the  address  of  Prof.  Wilhelm  Ostwald, 
of  Leipzig,  on  Psychical  Energy.  Prof.  Ostwald's  thesis  was  that  at 
energy  may  be  m8<le  to  explain  all  physical  pheuomcua,  so  likewise 
it  may  explain  all  psychic  fact*.  Energy  is  found  everywhere  in  the 
world;  it  is  the  most  general  property  whose  essence  or  test  is  work. 
Wherever  work  of  any  sort  is  accomplished,  there  we  harceneri^y.  In 
eating,  the  chemical  energy  of  food  is  transformed  into  psychic  en- 
ergy. When  this  store  of  energy  has  been  nsed  up  more  must  be 
added  in  some  way  before  work  can  go  on.  Prof.  Ostwald  thna  re- 
gariled  all  psychology  as  reducible  to  energetics.  This  view  would 
play  havoc  only  with  dualistic  systems  based  on  the  old  mechanical 
views  of  matter.  In  the  discussion  which  followed  Prof.  Royce 
brought  u]»  the  objection  that  physical  energy,  as  we  know  it,  is  defi- 
nitely measurable  and  be  did  not  see  bow  this  concept  could  be  ap. 
plied  to  all  the  facts  of  mental  life.  Some  activities  were  measurable 
but  to  others  the  principle  of  energetics  seemed  inapplicable.  Prof. 
Ledd  also  asked  some  questions  in  regard  to  the  specific  application 
of  the  principle,  and  the  session  clu.sed  with  a  hearty  expression  of 
thanks  by  Dr.  Mall  to  Prof.  OstwaM  for  his  suggestive  and  invigora- 
ting address,  whose  point  of  view  he  regarded  as  most  helpful  for 
modern  psychology  and  irreconcilable  only  with  the  old-fashioned 
double  housekeeping  philosophy  which  he  regarded  as  the  resort  of  a 
mtnd  not  yet  in  order. 

The  afternoon  session  opened  with  a  discussion  (i)  of  the  possibili- 
ties of  co-operation  between  laboratories  aud  departmeuts  of  different 
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universities  and  (2)  on  Elementary  Instruction  In  Psychology.  The 
opening  paper  was  rctnl  by  Prof.  Judil,  who  said  that  he  regarded  co- 
operation as  regards  courses  of  JDstruclion  impracticable  since  indi- 
Vidualintercst5  must  largly  determine  the  line  of  work.  He  lug- 
geated,  however,  thai  since  the  larger  laboratories  often  mannfactnred 
some  pieces  of  apparatus,  it  would  be  helpfnl  if  there  was  some  centre 
where  information  in  regard  lo  the  pieces  manufactured  by  each  lab- 
oratory could  be  obtained.  It  wna  also  sa^^gestt^d  that  an  interchange 
of  the  studies  made  in  each  laboratory  would  be  a  mutual  advantage. 
Prof.  Sanford  then  outlined  a  Beginner's  Course  in  Psychology  which 
the  President  aptly  characterized  as  "invigorating  heresy."  Prof. 
Sanford  said  that  in  teaching  psychology,  two  questions  were  possi- 
ble, namely:  bow  can  tbe'subject  be  presented  in  the  best  possible  way 
to  give  an  idea  of  the  science  itself,  and  bow  can  it  be  presented  to 
best  fit  the  actual  needs  of  the  class  in  the  relations  of  life?  The  sec- 
ond question  was  the  one  which  Prof.  Sanford  had  asked  himself  and 
bis  answer  was  the  following  course; 

I.  Paycholopyof  Learning  and  Acquisition,  Including  memory,  habit, 
practice,  acquirement  of  manual  skill  and  dexterity,  le«rning  of  lan- 
guage and  complex  nicDtal  operations. 

a.  Psychology  of  Truth  and  Error.  Including  comprehension,  be- 
lief, illusions,  prejudices,  supenttitioDS,  delusions,  psychology  of  tevtl- 
mony,  etc. 

3.  The  Nature  and  Laws  of  Emotion,  including  the  strong  racial 
emotloDS.  tbeir  genesis  and  hygiene  and  the  psychological  basis  of 
.^thctics  and  Kthics. 

4.  Psychology  of  Character  and  Personality,  including  typea  of 
cbsracter,  criminal,  pauper,  mystic,  pbilistioe,  psychology  of  leader- 
■bip,  etc. 

5.  Facts  of  the  Interdependence  of  mind  and  body:  the  permanent 
and  sllerablc  in  human  character,  heredity  and  acquired  character, 
hypnotism,  mental  disease  and  hygiene. 

6.  Paychogcnesis:  biological  view  of  mind  and  its  history  in  the 
animal  series;  human  p<iycbogenesis. 

7.  Systematic  Psychology:  a  abort  review  of  the  definitions  and 
laws  to  be  found  tu  some  small  text-book. 

At  the  close  of  Prof.  Sanford's  paper  the  subject  was  opened  to  general 
discussion.  It  was  suggested  that  the  course  would  take  a  lifetime  for 
completion,  but  this  would  also  be  true  of  any  good  cause  in  psychol- 
ogy, which  gives  only  an  Introduction  to  the  subject.  Miss  Gamble, 
ofWeUesley,  brought  up  the  fact  that  with  large  classes  and  limited 
library  facilities  there  were  practical  difficulties  in  carrying  out  such 
a  scheme. 

The  evening  session  was  devote<^  to  the  address  of  the  President  of 
the  Philosophical  Association,  Prof.  Dewey,  whose  subject  was  Beliefs 
and  Realities.  Prof.  Dewey's  address  was  followed  by  a  Smoker,  while 
the  ladies  of  the  two  associations  were  entertained  at  the  home  of  Mrs. 
Royce. 

The  first  paper  of  the  Friday  morning  session  was  read  by  title,  as 
the  author,  Mrs.  Christine  Ladd  Franklin,  was  not  present.  Mrs. 
Frsnklin's  subject  was  the  Doctrine  of  Specific  Energies.  The  re- 
maining papers  of  the  session  were  devoted  to  various  phases  of  the 
psychology  of  vision,  the  first  group  of  three  papers,  the  Color  Sense 
of  Young  Children,  by  W.  S.  Monroe;  Primitive  Color  Names  and 
Primary  Colors,  by  j.  W.  Baird;  and  a  Study  of  After  Images  on  the 
Peripheral  Retina,  by  Kate  Gordon,  dealing  with  problems  in  color 
vision.  Prof.  Monroe's  paper  was  a  report  of  tests  made  on  young 
school  children.    The  thesis  of  the  second  paper  was  that,  from   the 
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evirtence  derived  from  philology  we  can  infer  color  Bcositivitjr  in 
primitive  peoples.  Prof.  Gordon  reported  the  results  of  an  exped- 
mental  sludy  made  with  great  care  and  accuracy  in  the  Mt.  Holyoke 
psychological  laboratory. 

The  next  paper,  Visual  Adaptation  iu  Tachistoscopic  Bxperimeuta- 
tioii,  by  J.  A.  Ilergstrura,  was  read  by  title.  The  remaining  fuur  papers: 
PhoCO)£rapUic  Studies  of  Couvert^eDce,  by  C.  H,  Judd;  The  Relation 
of  Bye  Movements  to  Judgments  of  Number,  by  Robert  MacDougall; 
Vision  duriuK  Diiziuess,  b/  E.  B.  Holt;  and  Vision  and  Localitatiun 
during  Eye  Movements,  by  R.  S.  Woodworth,  were  (jronped  and  in- 
cludea  in  one  general  discussion  which  was  carried  over  to  the  begin- 
ning of  the  afternoon  sessiuu.  The  main  point  about  which  the  dis- 
cussion centered  waswhethcr  visual  coiiscioasness  exiiits  duriii){  rapid 
eye  movements.  Dr.  Flolt,  from  hia  eipenmcnls,  inferred  complete  an- 
QEsthesia,  but  later  was  inclined  to  accept  Dr.  Dodge's  term,  iiiaibitton, 
as  covering  the  facts.  Prof.  Jndd  ami  Woodworth  contended  (or  vi»- 
nal  consciousness  during  eye  movements.  The  last  paper  of  the 
moruing  session  on  the  Possibility  of  Retinal  Local  Signs  of  the  Third 
DlmenJIon,  by  \V.  P.  Moittague,  was  read  by  title,  as  was  also  the  6rst 
paper  of  the  afternoon  programme, — A  Simple  Method  of  Measnring 
Relatioa-ihipff.  by  K  I*.  Thorudike.  Prof.  Kirkpatrick's  poper  on  the 
Growth  of  VooabularieA  was  a  preliminary  rejiort  ou  proposed  means 
of  measurement.  Dr  Seashore,  of  low^i  fniversity,  then  gave  a  de- 
scription of  the  Voice  Tonoscape,  an  instrument  which  hr-  has  per- 
fected for  the  training  of  the  Sri'i:3t  voices  and  of  which  experimental 
tests  appear  to  demonstrate  the  value.  The  next  paper  waa  by  Pred- 
erick  Livtnan  Wells  ou  Linguistic  Lapses,  followed  by  a  Comparison 
between  the  Speed  of  Imagined  and  Actual  Rhythmic  Mu^ular  Move- 
ment, by  Cbark-s  T.  Bennett.  This  was  an  indivi<lnal  study  and 
brought  out  the  surprising  fact  that  the  imagined  movement  is  slower 
than  the  actual  movemeTit,  Dr.  Hylsn  then  gave  a  short  demonstra- 
tion of  a  new  Kymograph,  and  the  Asaoetation  adjourned  to  the  new 
taboratories  where  an  informal  conversazione  of  eKpcrimentalista  was 
held. 

Additional  papers  on  tbe  programme  road  by  title  were  as  follows: 
An  Experimental  Study  in  the  Psychology  of  Voting,  Colin  A.  Scott; 
Sex  Differentiation  in  the  Sense  of  Time,  Robert  MacDougall;  Some 
Psychological  Aspects  of  Success,  Brother  Chrj'sostoiii;  Early  Ameri- 
can Psycbology.  I.  Woodbridge  Riley.  ThkouaTk  h.  SuiTH. 


ERBATtTM. — Vol.  XVT,   p.  537:   the  exposure  of  picture  and  odor 
lasted  fifteen  (not  five)  seconds. 
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I.    Introduction. 

Sialement  of  the  problem.    Crying,  far  more  than  its  opposite, 
laughing,  is  a  neglected  problem  of  psychology.    This  peculiar 

complex  of  characteristic  movement  and  feeling,  which  has 
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such  a  protnineut  place  id  the  emotional  life  at  all  ages,  is  vexy 
rich  in  its  suggest! veness  as  a  psychological  problem.  Besides 
the  light  which  an  explanation  of  crying  may  throw  upon  a 
general  theory  of  the  emotions,  there  arise  si>ecia]  questions  in 
regard  to  its  development  and  to  the  nature  of  the  particular 
associations  which  it  involves  between  the  mental  state  and  the 
physical  expression. 

Standing  as  it  does  at  an  end  of  the  emotional  scale  as  the 
expression  of  extreme  displeasure,  its  sharp  contrast  with 
laughing — expressive  of  the  higher  states  of  pleasure — is  sig- 
nificant, especially  when  the  extreme  psychological  similarity 
of  the  two  phenomena  is  taken  into  account.  The  question 
may  be  raised  at  the  outset  whether  we  are  not  here  dealing 
with  fundamental  modes  of  expression  which  are  the  basis  of 
pleasure  and  displeasure  in  their  most  general  form.  The  cry, 
as  expression,  is  closely  related  to  language  development — a 
phase  of  the  subject  in  which  ethnological  questions  cannot  be 
avoided. 

In  its  extreme  forms,  crying  presents  problems  which,  though 
properly  coming  within  the  province  of  the  alienist  are  also 
psychological,  and  which,  when  solved,  will  be  helpful  in  the 
interpretation  of  normal  emotion.  The  hygienic  aspect  of  the 
crying  slate  is  important  bolh  in  itself  and  for  conclusions  of 
more  general  pedagogical  application  that  may  come  from  its 
discussion. 

Sources  of  material.  The  data  upon  which  the  present  study 
of  crying  is  based  consist  in  part  of  200  retunis  (i6i  females 
and  39  males)  from  a  special  questionnaire  sent  out  by  Presi- 
dent G.  Stanley  Hall.     The  questionnaire  is  as  follows  : 

I.  As  R  child  dill  you  ever  cry  till  yon  almost  lont  connriousnefts  or 
things  seemed  to  chanj^c  nbout  you  ?  Describe  a  cry  with  atler  aban- 
don. Did  it  bring  a  scdsc  of  utter  despair  ?  Describe  as  fully  as  you 
can  such  an  experience  in  yourself,  yoar  subjective  feclinKS.  how  it 
fcrew,  what  caused  and  increased  it,  its  physical  symptoins,  and  all  its 
after  effects.  What  is  wauled  is  a  picture  of  a  genuine  and  unforced 
fit  or  crisis  of  pure  misery. 

3.  Describe  such  a  6t  of  crying,  either  of  an  indiTidual  case  or  • 
composite  photograph  of  it  in  other  children  yon  have  seen. 

3.  Do  you  now  have  crying  spells,  with  inadequate  cause,  at  certain 
seasons,  when  you  give  way  to  tears  and  sobbing  when  alone  or  with 
others?  If  BO,  describe  a  typical  case  or  two.  Did  you  feel  great  ease- 
ment, rest,  refreshment,  or  relief  afterward,  and  is  occasional  crying  a 
good  thing  and  too  much  repression  had  ? 

4.  Describe  each  symptom  of  a  "good  cry  "  inorder.  (i}Are  tears 
first  and  can  they  lie  repressed  ?  Haw  some  a  weakneBS  for  lachrymose 
symptoms,  as  for  blushing?  Is  it  sometimes  a  mere  secretion  of  over- 
loaded  glanda,  with  little  psyctatc  pain,  taste  of  tears,  and  is  it  always 
the  same  P  Do  tears  cease  early  in  the  spell,  di^er  in  quantity,  are 
they  more  in  one  eye  than  the  other,  is  there  a  difference  of  age.  sex, 
personality  in  this?  (2)  Describe  lump  in  the  throat  and  its  repres- 
sion, effects  on  respiration,  on  the  voice,  complexion  and  circulation. 
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Z*  there  naasea?  (3)  Describe  vocatUatiou  of  the  cry  in  old  and 
youn^,  Individual  cases.  What  Js  a  sob?  Describe  its  frequency  and 
culmination.  In  there  phyaical  pain  and  where;  id  throat,  thorax, 
abdominal  walls  ?  Where  is  the  seat  of  convulsiveness?  Is  sobbing 
the  climax  of  the  cry?  (4)  Where  and  what  arc  the  first  si^^os  of 
alleviation?     Describe  stages  of  rccoTery,  symptoms  of  a  recent  cry, 

faychic  retrospection.     Are  there  stages  or  symptoms  you  specially 
ike  or  dread  ? 

5.  Are  there  cry  fetiches,  i.  e.,  special  acts,  thonghts,  experiences 
or  scenes  that  have  pre-eminent  power  to  cause  it  in  yon?  What  con- 
ditions, internal  and  external,  arc  most  and  least  favorable? 

6.  The  artificialities  of  crying.  When  and  how  are  you  impelled  to 
cry  for  effect  or  intensifying  symptoms  ?  How  far  can  control  of  cry- 
ing be  itself  controlled  by  will?  How  does  resentment  modify  the 
genuine  expression  of  pure  grief  or  osychalgia  ?  Is  there  desire  to  ex- 
cite pity?  Wbat  are  the  effects  o^  fear,  or  shame  ?  Having  felt  the 
impulse  to  cry,  can  it  be  so  entirely  repressed  that  later,  when  alone, 
you  are  more  impelled  to  vent  it  and  yield  ?  What  symptoms  can  be 
most  and  what  least  controlled,  or  controlled  for  effect?  Do  yon  cry 
/<?  people?  Describe  crying  as  a  sonrceof  pleasure  iu  power  to  control 
the  feelinga  of  others,  to  draw  their  ayinpatby,  or  cause  them  to  regret 
their  acts.  Describe  effects  of  the  tears  of  parents,  teachers  and 
friends  on  onr  conduct. 

7.  Describe  an  angry  cry,  its  phenomena,  occasions,  results.  De- 
scribe effects  of  yielding  to  children's  tears  on  them.  Describe  the 
child  spoiled  in  this  respect. 

8.  How  are  your  crying  habits  modified  by  agje  as  to  frequency, 
cause,  dnration,  provocation,  symptoms,  and  reactions  afterwards? 

9.  In  wbat  respect  is  crying  good:  in  infants,  children,  odolescents, 
in  maturity,  and  in  what  bail  ?     Should  it  have  a  place  and  a  cult? 

10.  Can  you  describe  cases  of  crying  in  persons  usually  self  con- 
trolled when  the  final  break  down  comes  as  a  cumnlative  effect?  Does 
such  crying  lend  to  become  hysterical?  Is  it  followed  by  physical 
proBtraiion?    Is  it  a  canse  or  an  effect  of  physical  weakness  ? 

Returns  were  received  from  the  State  Normal  School,  New 
Paltz,  New  York ;  State  Normal  School,  Westfield,  Mass. ; 
School  of  Ethical  Culture,  New  York  City;  State  Normal 
School,  Emporia,  Kansas. 

This  mnterial  has  been  extensively  supplemented  by  ethno- 
logical data  secured,  for  the  most  part,  through  the  Bureau  of 
American  Ethnology,  and  its  reports  and  from  the  Archives  of 
Aboriginal  Knowledge.  Twenty  special  letters  and  question- 
naires were  also  sent  out,  some  to  the  Ethnologists  of  the 
Smithsonian  Institution,  under  the  direction  of  W.  H.  Holmes, 
Chief  of  the  Ethnological  Bureau.  In  correspondence  with  mis- 
sionaries, other  material  was  obtained  relating  to  the  inhabitants 
of  various  islands  of  the  Pacific,  the  Japanese,  Samoaus,  New 
Zealanders  and  Maoris. 

A  copy  of  a  letter  sent  to  a  missionary  among  the  Maoris 
will  indicate  the  nature  of  the  ethnological  material  obtained  : 

(i)  Do  the  Maori  cry?  (a)  If  so,  what  are  the  elements  composing 
the  phcnomenou  so  far  as  thev  are  apparent — tears,  sobs,  vocalization, 
changes  of  complexion,  attitudes,  movements,  contortions  of  the  face, 
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etc.,  if  any?  (3^  What  are  the  leading  occasions  or  provocations-- 
fear,  sbame,  anger,  pain,  grief,  etc.?  (4)  Intensity,  dnratton,  after- 
effects, physical  and  mental ;  e.g.,  does  he  remain  depressed  or  toon 
recover  and  become  hilarious  or  cheerfnl  ?  (5)  Difference  in  age  or 
sex  ? 

The  subject  as  it  is  to  be  presented  is  divided  into  three  parts. 
— Part  I  contains  data  and  partial  interpretation  of  more  general 
aspects  of  the  subject,  the  classi6cation  of  crying  states,  crying 
among  primitive  peoples,  influence  of  age,  cumulative  devel- 
opment, physical  causes  and  s>'mptoms,  and  description  of  the 
mental  states  in  crying. 

Part  II  makes  an  analysis  of  the  crying  act  as  a  series  of 
physical  events,  such  as  circulatory  symptoms,  attitudes  of  the 
body,  vocalization,  lamp  in  the  throat,  sob,  tears,  and  the 
physical  effects. 

Part  III  is  a  general  r^sum^  of  the  present  theories  of  crying, 
physiological  and  biological  data,  development  of  theory^  and 
general  summary  of  the  subject. 

General  Aspects  op  Crying. 

Classification  of  Crying  States.  Whatever  further  analysis 
may  show  to  be  the  common  or  essential  elements  in  the  crying 
state,  a  cursory  survey  of  the  emotional  field,  over  which  it 
extends,  reveals  the  fact  that  we  are  dealing  with  a  phenome- 
non that  is  widespread  and  probably  exceedingly  complex. 

In  answer  to  the  question  what  are  the  special  acts,  thoughts, 
experiences  or  scenes,  internal  or  external  conditions  that  have 
a  pre-eminent  power  to  cause  crying,  307  occasions  were  men- 
tioned. These  causes  and  situations  fall  into  forty-seven 
groups. 

In  these  groups,  all  the  emotions  that  are  mentioned  in  Ri- 
bot's  classification  are  repre.sented,  as  are  also  all  of  the  occa- 
sions of  emotions  noted  in  President  G.  Stanley  Hall's  studies 
of  fear,  anger  and  pity,  and  even  the  depressive  reactions  to 
darkness. 

Doubtless  such  refinement  of  classification  of  causes  of  cry- 
ing could  be  extended  still  further.  Burton  in  his  Anatomy 
of  Melancholy  finds  over  seventy  different  causes  of  mental 
depression. 

The  range  of  feelings,  therefore,  over  which  the  crying  state 
extends  is  so  great  that  it  is  an  open  question  whether  there  is 
any  limit  to  this  act  within  the  field  of  the  emotions. 

The  returns  indicate  three  types  of  crying  situation  suffi- 
ciently marked  for  preliminary  classification.  Besides  the  typi- 
cal cry  of  grief  or  sadness,  two  other  main  forms  stand  out 
clearly  :  (I)  A  more  or  less  deliberate,  largely  vocal,  cry,  best 
represented  in  the  crying  of  anger  and    less  perfectly  by  the 
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crj'ingin  fear  and  in  pain:  (II)  The  cry  in  joy,  including 
such  forms  as  cries  of  gratitude,  of  tender  emotJon,  of  feelings 
of  admiration  and  for  the  sublime. 

Between  these  type  forms  all  conceivable  mixtures  and  shades 
occur.  In  the  first  group,  typical  forms  of  the  grief  are  occa- 
sioned by  homesickness,  remorse,  bereavement  and  melancholy 
or  the  "blues."  The  following  cases  from  the  returns  will 
serve  as  illustrative  examples  of  this  class: 

v.,  37.  Grief  at  sate  of  the  old  homestead;  "  I  wept  for  hours  antU 
too  weak  to  care  for  meal  a  or  conipatiioDS. — Then  I  dropped  into  * 
troubled  sleep  and  for  days  I  was  ill." 

K.,  20.  "When  ten  the  teacher  cried  when  reproving  me,  which 
brought  on  an  overwhelming  fit  of  crying  on  my  part." 

F..  32.  "blues."  "Often  when  I  aro  alone  I  feel,  all  of  a  sudden,  aaif 
I  were  alone  In  the  world.  Soch  an  awfnl  sense  of  homesickness 
comes  over  me  at  such  times  that  I  asunlly  cry  nntfl  the  fountain 
of  tears  seems  to  dry  up." 

F.—  Grief  at  death  of  brother.  Long  spells  of  crying;  "felt  utterly 
forsaken  and  alone,  and  desired  to  have  00  one  near  me." 

These  will  serve  to  show  the  grief  types,  and  the  character- 
istic phraseology  and  tone  of  the  replies. 

The  following  illustrate  the  more  sthenic  cry,  typical  of  pain, 
anger  and  fear. 

P.  Child  with  toothache.  Tears  were  profase  ;  screamed,  violent 
motion,  loss  of  self  control. 

Anger:  K.,  19.  "The  cry  did  not  make  me  feel  better,  only  more 
angry." 

M.,  22.  "When  six  or  seven  punished  unjustly;  howled,  pulled  my 
hair,  wished  to  die  to  punish  my  parents." 

Joy  and  Pleasure :  P.,  30.  Returning  home  after  two  years  ;  cried 
from  joy.  The  spell  of  crying  was  of  short  duration  and  was  not  de- 
pressing in  its  effects. 

P.,  —     An  unexpected  pleasure  trip  caused  the  tears  to  flow. 

P.,  .nB^thetic  emotion.     The  sea  seen  for  the  first  time  brought  tears. 

Though  the  above  described  classes  seem  typical,  there  are 
many  intermediate  forms.  It  will  be  necessary  to  examine 
more  minutely  the  crying  state  with  reference  to  discovering 
whether  if  complex  situations  are  analyzed  and  allowance  made 
for  accidental  causes,  such  as  the  spreading  of  nervous  energy, 
all  the  cr>'ing  states  may  not  be  found  to  contain  a  common  cle- 
ment, or  at  least  may  not  be  reduced  to  a  few  fundamental  sit- 
uations. 

Cryiitg  among  Primitive  Peoples.  Weeping  appears  to  be  a 
universal  characteristic.  Even  the  Indian  brave,  who  accord- 
ing to  popular  tradition  never  weeps,  sheds  tears  freely  on  oc- 
casion of  the  loss  of  a  member  of  his  family.  His  stoical  atti- 
tude is  limited  to  physical  pain  and  his  relation  to  his  enemy. 

Griiinel  says : 

"Indiana  at  home  and  when  acting  naturally,  freely  express  their 
emotions.    They  laugh  and  chatter  and  make  jokes  and  cry,  shedding 
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actual  tears,  sometimes  with  tbe  appearaace  oi  great  Rriei,  anKcr  or 
self  pity:  sometimes  with  do  appareot  reason.  .  .  .  Mourning  /or 
the  dead  is  usually  accompauieo  by  tbe  shedding  of  tears." 

Mr.  James  Mooney  writes  : 

"Indian  children  cry  as  long  and  lond  aaotbcrchildrenon  occasion. 
Tbey  probably  do  not  cry  as  often,  as  they  are  under  less  restraint  both 
as  to  aiscipline  and  clotbiug. 

"The  Indian  man  seldom  cries  except  under  stress  of  great  emotion 
or  on  certain  ceremouial  mourning  occasions,  but  I  have  frequently 
seen  unrestrained  wcepiug  of  men  on  occasion  of  the  death  of  a  child — 
in  one  case  a  perfect  outburst  of  nocon  troll  able  grief  of  an  old  man  on 
his  daufi^bter's  death  ;  snd  I  have  several  times  seen  a  man  weep  while 
embracing  a  long  absent  friend  after  meeting  ;  also  I  have  twice  seen 
a  father  break  down  while  pleading  for  a  son  in  trouble.  A  very  slight 
reminder  of  bereavement  by  death  often  starts  a  woman  to  weeping 
aloud,  lamcntiux  long  after  the  actual  loss.  1  have  known  this  to 
happen  from  the  sight  of  a  picture,  the  bearing  of  a  favorite  song  of 
tbe  dead  person,  or  the  meeting  of  a  close  friend  of  the  lost  one.  All 
this  is  spontaneous. 

"There  is  also  the  regular  death  wail,  which  is  more  or  less  ceremo- 
nlal,  except  to  tbe  nearest  relatives,  and  which  occurs  immediately 
ftfter  a  death,  and  at  intervals  for  a  long  period  thereafter.  With  the 
Kiowas  and  other  Plains  tribes  every  near  neighbor,  man  or  woman, 
tries  to  join  in  the  first  funeral  lament,  even  to  the  extent  of  forced 
tears.  The  regular  death  wail  is  a  long-drawn  benrt-brenkiug  cry, 
repeated  over  and  over  with  a  loud  voice,  gradually  sinking  into 
silence,  the  wildest  and  most  pitiful  cry  imsgjnabte. 

"I  believe  the  Indian  in  general  is  less  excitable  than  tbe  civilized 
white  man  or  less  impressionable,  but  gives  way  readily  to  grief  of 
bereavement.  I  have  even  known  a  father  to  starve  himself  upon  his 
child's  grave.  My  observations  relate  chiefly  to  the  Plains  and  the 
Cherokees." 

The  historical  and  legendary  accounts  of  crying  are  very 
numerous.  The  following  are  examples  :  ' '  Tears  of  the  mother 
god  figure  in  the  folk  lore  of  many  lauds.  The  vervian  or 
verbena  was  known  as  tbe  tears  of  Isis  as  well  as  the  tears  of 
Juno — a  name  given  also  to  an  East  Indian  grass  {cox  laaima ) . " 
(4a,  p.  119). 

"  Oriental  legend  relates  that,  in  his  utter  loneliness  after  the 
expulsion  from  Paradise,  Adam  shed  such  an  abundance  of 
tears  that  all  beasts  and  birds  satisfied  their  thirst  therewith." 
(4a,  p.  120),  In  tbe  Iliad  we  read  of  Achilles  "To  the  shore  of 
the  old  sea  he  betook  himself  alone  and  cast  forth  upon  the 
purple  sea  his  wet  eyes."  (Bk.  1 :  352.)  Andromache  wept 
forth  her  affection.  {Bk.  VI:  440.)  Numerous  references  to 
weeping  are  given  in  the  Bible.  "Jesus  wept"  at  the  grave 
of  Lazarus.  ( Johu  11:  35. )  King  David  wept  over  tbe  death 
of  Absalom  and  lamented.  "  O,  my  sou,  would  I  had  died  for 
thee."  (II  Sam.  iS:  33.)  "Abraham  came  to  mourn  for 
Sara  and  to  weep  for  her"  at  her  death.  (Gen.  23:  2.)  As 
Naomi  urged  her  daughter-in-law  to  return  hon\e  to  Moab 
while  she  continued  to  Canaan, "they  lifted  up  their  voice  and 
wept."     (Ruth  i:  9.) 


CRYING. 


tss 


Crying  caused  by  auger  seems  also  to  be  widespread  among 
primitive  peoples.  Historical  references  to  it  are  frequent. 
Among  the  Samuans,  the  causes  of  crying  that  are  mentioned 
are  grief,  pain,  anger  and  fear.  *'The  Samoau  woman  cries 
principally  from  anger."  A  reference  to  the  Maoris  says,  "  I 
have  heard  women  cry  when  their  husbands  have  beaten  them 
and  when  they  have  quarrelled  very  excitedly."  Of  the  Haida 
and  the  Tlinget  brave  J.  R.  Swanton  writes  : 

"When  a  man  has  suffered  a  loss  tbrongb  purely  natural  agencies 
or  tbroagh  ngencieR  that  lie  supposes  to  be  supemRtaral,  he  often 
seems  to  be  tbrowu  into  utter  confusiou  and  gives  way  to  the  most 
ehlldith  fit  of  weeping.  Not  infretiueutly,  however,  be  will  follow 
this  np  with  an  act  of  vengeance  against  the  animal  or  object  .  .  . 
which  he  believes  to  contain  aa  aDtbropomorphic  being  which  has 
been  injuring  him." 

Weeping  for  joy  and  because  of  gratitude,  admiration,  and 
the  tender  emotion  seems  to  be  mentioned  quite  as  frequently 
in  literature  as  the  cry  from  grief  or  anger.  "In  the  Kalevala 
we  read  how  af^er  the  wonderful  harping  of  Wainanpinen,  the 
great  Finnish  hero,  which  enchanted  beasts,  birds  and  even 
Bshes  was  over,  the  musician  shed  tears  of  gratitude  and  these 
trickling  down  his  body  and  through  his  many  gannenLs  were 
transmuted  into  pearls  of  the  sea."  (4a,  p.  119.)  Upon  meeting 
Benjamin,  Joseph  said  "God  be  gracious  unto  thee,  my  son, 
and  he  sought  where  to  weep."  (Genesis  43:  29-31.)  Cry- 
ing for  joy  seems  to  be  very  common  among  the  negroes.  Dr. 
W.  E.  B.  DuBoi.s  write.'i:  "In  the  religious  meetings  it  takes  the 
place  of  the  old-time  shouting."  "The  Maori  woman  cries 
upon  meeting  her  friend."  The  Sandwich  Islanders  "cry 
when  they  meet  their  friends  as  well  as  when  they  part." 

Some  scattered  references  to  racial  differences  in  weeping 
indicate  that  the  racial  variations  are  partly  due  to  custom  and, 
in  part,  to  other  cau.ses:  but  upon  this  point  there  is  not 
enough  evidence  to  show  anything  conclusively.  Among  civil- 
ized races  there  are  wide  differences.  Darwin  saj's  that  the 
English  shed  tears  much  less  freely  than  the  people  on  the 
continent.  Teachers  who  have  Italian  children  in  their  classes 
report  that  they  cry  easily  ;  similarly,  Mr.  Wesley  R.  Long 
speaks  from  a  wide  acquaintance  with  the  literature  of  the 
Latin  races,  of  the  abundant  references  there  to  weeping  and 
tears. 

Injinence  0/  age.  In  lofi  of  the  126  answers  relating  to  the 
frequency  of  the  cry  in  old  and  young,  it  is  said  to  diminish 
with  age.  The  following  excerpts  and  epitomes  from  the  re- 
turns will  illustrate  this  point. 

Adalt.     "Have  not  cried  for  n  long  time,  eight  or  ten  years.'* 
P.,  iS.    "Have  seldom  cried  since  I  was  tbirteeo,  except  when  1  was 
lick  or  nervous." 
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P.,  19.     Seldom  since  six  years  old. 
P.,  37.    Has  crying  spells  no  longer. 

Among  the  eighteen  possible  exceptions  to  this  statement  in 
regard  to  the  decrease  of  crj'ing  with  age,  seven  refer  to  the 
period  of  adolescence. 

F.,  31.  A  cfaronic  crier,  bat  crying  wfts  more  frequent  between 
twelve  and  fourteen. 

K.,  36.  Cried  most  «t  about  thirteen,  when  growing  fast  and  was 
very  nervous. 

P.,  18.  The  worst  crying  fit  was  at  fifteen.  "  I  aeldom  cry  now,  but 
did  two  years  ago." 

Five  remark  that  crying  is  most  frequent  at  the  extremes  of 
life.  There  are  some  exceptional  cases,  for  example,  a  lady, 
who  cries  less  now,  at  thirty  years,  than  at  twenty-six,  but 
more  than  earlier  in  life,  though  the  crying  now  is  less  \'ioleut. 
Another  at  twenty-eight  says  that  crying  increases  as  she  grows 
older,  but  that  the  spells  do  not  last  so  long.  All  of  the  re- 
turns indicate  that  crying  diminishes  with  age,  with  no  specially 
marked  rhythms  except  possibly  at  adolescence,  when  there  is 
an  increased  tendency  to  crying.  A  closer  investigation  of 
these  points  might  bring  out  finer  and  more  significant  age 
differences.  Differences  in  the  character  of  the  cry  with  age  is 
probably  of  more  importance. 

There  is  much  evidence  pointing  to  significant  differences  in 
the  character  and  the  causes  of  the  cry  as  age  advances.  The 
motives  of  sympathy,  remorse,  bereavement,  and  pity  are  ap- 
parently largely  absent  in  the  young  child,  but  increasingly 
frequent  in  later  life. 

The  causes  of  the  earlier  cries  are  largely  ego-centric,  and 
sensuous  in  nature.  ' '  The  child  often  cries  from  pain,  and  for 
sympathy;"  in  maturity  the  leading  motives  are  grief  and 
trouble,  and  the  infant  cries  becau-se  of  bodily  need  and  espe- 
ciall}'  from  anger — which  is  essentially  the  child  cr>*."  "The 
anger  cry  comes  earlier,  than  the  grief  cry."  Fear  is  a  leading 
motive  in  the  child  cry.  *'The  cry  of  the  infant  or  child  is 
largely  for  the  purpose  of  obtaining  something."  "The  cry 
of  the  adult  is  a  cry  of  grief  or  of  sympathy."  These  conclu- 
sions are  repeated  in  many  returns,  and  expressed  in  various 
ways,  but  leading  unmistakably  to  the  conviction  that  there  is 
a  radical  change  in  the  character  of  the  cry  as  age  advances. 
Only  eight  of  the  anger  cries  out  of  a  total  of  122  are  experi- 
ences of  adults  or  adolescents.  The  cries  from  fear  all  belong 
to  the  period  of  childhood,  and  it  is  everywhere  understood 
that  the  cry  from  pain  is  tabooed  in  savagery  and  civilization 
alike.  The  monographs  on  child  study  are  also  in  agreement 
with  our  returns,  while  Perez  specifically  notes  that  "sympathy 
is  a  later  development,"  and  cites  examples  of  children  in 
whom  it  is  wanting  at  four  and  five  years  of  age  (32,  p.  79). 
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Some  special  evidence  bearing  upon  the  age  development  in 
regard  to  the  injured  social  feelings  as  a  cry  motive  is  offered 
by  the  work  of  Lillian  A.  Russling  (unpublished  manuscript, 
on  which  there  is  a  note  in  the /V</.  Sent., Dec.,  1905,  12:  525), 
on  the  attitude,  between  eight  and  thirteen  years,  towards  cloth- 
ing. She  shows  that  the  majority  of  cases,  iu  instances  of  loss 
or  mutilation  of  clothing,  are  expresions  of  sorrow  rather  than 
of  auger;  that  shame  is  the  most  prominent  element  in  the 
complex  state  of  depression  here  represented  and  that  it  in- 
creases distinctly  with  age. 

Many  reasons  are  assigned  for  the  decreasing  frequeucy  and 
changed  character  of  the  cry  with  age,  a  state  of  affairs  that 
possibly  needs  more  explanation  than  appears  on  the  surface. 
The  following  points  seem  to  stand  out.  The  feelings  and 
desires  which  have  beeu  baffled  change  or  vanish.  As  age 
increases  the  discovery  is  made  that  the  new  desires  cannot  at- 
tain their  satisfaction  by  the  early  method.  Society  disap- 
proves of  the  cry  ;  the  desire  for  approval  leads  to  the  aband- 
onment of  crying,  which  as  a  method  of  obtaining  results  comes 
to  be  ineffective  and  is,  at  the  same  time,  a  confession  of  impo- 
tency  not  in  keeping  with  growing  self-respect  as  the  following 
excerpts  indicate. 

M.,  25.     "I  realized  as  I  became  older  that  crying  was  usele&s." 
— "The  older  I  become  the  less  I  cry  or  care  to.     No  doubt  this  is 
doe  to  the  recognition  of  the  foolishness  of  crying.     You  begin  to  re- 
alize that  the  world  cannot  be  obtained  by  crying." 

Twenty-three  replies  have  to  do  with  the  effect  of  shame  in 
limiting  the  cry.  Shame  at  being  seen  crying  comes  in  to  ar- 
rest its  course  atid  to  fortify  the  effort  at  self-control.  Seclu- 
sion is  more  often  sought,  while  distinctions  begin  to  be  formed 
between  shameful  aud  legitimate  cries;  physical  pain  must  be 
born  without  crying,  while  the  sympathetic  expression  of  grief 
is  undiminished.  One  says  "I  cry  less  because  I  am  accus- 
tomed to  disappointment."  The  discipline  of  society  brings 
aboutan  increased  power  of  control.  The  cry  advances  from  the 
instinctive  form  to  the  form  of  social  control  that  characterizes 
all  emotional  development.  Thirty-two  speak  of  the  raised 
threshold  of  crying  as  age  advances  ;  remarking  that  the  cause 
must  be  "  more  serious,'*  "more  adequate,"  "more  real.'* 
Six  state  that  in  their  own  cases  the  result  is  an  achievement 
not  of  lessened  desire  or  feeling,  but  due  to  increased  power  of 
control  and  mastery  over  the  life  of  feeling.  The  develop- 
ment of  verbal  language  as  an  alternative  method  of  expression 
helps  also  to  diminish  the  cry.  The  generic  form  of  demand 
or  complaint  that  is  expressed  in  the  cry  breaks  up  into  special 
expression,  linguistic  and  other.  A  growing  acquaintance 
with  the  order  in  the  world  sets  a  limit  to  desire  and  cxpecta- 


158 


BORGQflST  : 


tion  ;  there  is  power  to  forecast  the  remoter  significance  of  the 
situation  ;  the  intelligence  comes  in  to  devise  means  of  attain- 
ing ends. 

Among  the  Indians  it  appears  that  the  cry  from  pain  is  in- 
hibited at  an  earlier  period  than  among  civilized  peoples.  We 
are  told  that  in  crying  '*au  Indian  boy  is  not  unlike  a  white 
child,  except  that  as  a  rule  the  Indian  boy  does  not  cry  for  pain, 
being  ashamed  to  show  that  he  is  hurt." 

The  in&uence  of  age  is  seen  also  in  the  great  frequency  of 
the  causeless  cry  at  adolescence.  The  adolescent  often  cries 
for  insigni6caDt  causes,  or  for  no  cause  at  all.  Some  imagined 
slight  or  even  an  imagined  situation  is  quite  AufGcient  to  induce 
crying.  The  condition  of  luxury  of  grief  or  adolescent  melan- 
choly which  usually  contains  a  large  element  of  pleasure,  is 
frequently  mentioned. 

Twenty-seven  say  that  the  duration  of  the  crying  spell  is 
shortened  as  age  increases.  Eleven  have  had  the  opposite  ex- 
perience. One  observes  no  change  with  age,  and  another  places 
the  shortest  cries  at  both  extremes  of  life. 

A  woman  of  twenty-five  says— "I  cry  lew  frequently  ihtti  wben 
young  from  similar  causes;  require  more  provocation  and  recover 
more  rapidly." 

On  the  other  band,  a  girl  of  eighteen  writes — "With  years  the  cry- 
ing spells  l>econi«  harder  and  longer;  in  childhood  tears  were  pro- 
voked at  slight  occasions  but  seldom  lasted  long.  The  child  cry  is  in 
the  nature  of  sunshiny  showers." 

By  way  of  summary  of  the  evidence  in  regard  to  the  effect  of 
age  upon  crying,  it  can  be  said  that  both  the  quantity  and  the 
quality  of  the  cry  change  with  age.  The  causes  and  conditions 
of  its  ouset  are  diOereul  and  it  bears  a  different  relation  to  the 
instinctive  life  as  time  goes  on. 

The  early  cry  is  predominantly  one  of  pain,  fear,  anger,  and 
hunger.  Add  to  this  the  demand  for  sympathy  and  the  list  of 
causes  is  practically  exhausted. 

The  question  that  arises  with  an  attempt  to  compress  the  com- 
plex facts  of  age  effect  upon  the  cry  into  the  limits  of  a  simple, 
interpretation  is  whether  in  the  development  of  the  crying  con- 
sciousness we  are  dealing  merely  with  the  moulding  of  a  simple 
nativ^e  reaction  under  the  influence  of  social  selection  and  adap- 
tation, or.  whether  the  complexity  of  the  changes  in  the  crying 
habit  is  due  to  the  fact  that  there  is  more  than  a  single  cry  mo- 
tive ;  whether,  in  a  word,  the  expansive  cry  of  the  infant,  sen- 
suous in  character,  with  its  ego-centric  foundation,  and  objec- 
tive reference— its  essentially  linguistic  nature — is  the  same  in 
its  origin,  considered  physiologically,  biologically,  and  psy- 
chologically as  the  characteristic  cry  of  the  adult,  sympathetic 
in  character,  seclusive,  objectively  caused  and  profoundly  de- 
pressive and  passive. 
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Oaly  by  a  closer  examinatioD  of  both  the  mental  state  before 
and  during  the  cry,  and  the  nature  of  the  physiological  condi- 
tions which  favor  it  can  we  hope  to  get  any  light  upon  this 
point. 

The  atmvJaHve  development  of  the  cry.  One  of  the  most  char- 
acteristic  traits  of  the  cry  is  its  appearance  as  a  crisis,  the 
result  of  an  accumulation  of  tension  continued  over  a  longer  or 
shorter  period.  This  development  of  feeling  may  go  on  after 
the  actual  crying  has  begun,  or,  on  the  other  hand,  the  begin- 
ning of  the  cry  may  be  the  feeling  crisis. 

The  following  are  illustrative: 

M.,  i6.  Must  %o  to  school ;  managed  to  keep  the  tears  back  nntil 
■chool  was  called  ;  re6ects  upon  the  good  time  he  might  have  had. 
"It  seemed  that  tears  long  peut  up  now  burst  forth  like  water  down  a 
valley  after  a  heavy  rain." 

P.,  i8.  Caae  of  personal  iojury,  or  slight;  "Sad,  dejected  feeling 
that  increased  iiDtil  I  had  to  ran  away  and  cry." 

P.,  19.  "When  I  began  I  knew  juBt  what  I  wa«  crying  about,  but 
the  more  I  cried  the  more  I  wanted  to  cry,  until  at  last  I  forgot  the 
original  cause." 

P.,  19.  "When  a  crv  is  restrained  for  a  long  time,  I  have  noticed 
that  in  itself  it  is  harrier  and  more  prolonged." 

F.,  33.  Child — "  begins  rather  quietly,  but  increases  in  vehemence 
and  intensity.  After  he  has  fairly  l>egun  he  oever  stops  until  he  has 
cried  to  a  climax." 

P.  "Have  felt  like  crying  but  was  restrained  by  circumstances  ;  I 
waited  under  increased  mental  depression,  till  I  came  to  a  proper 
place,  and  then  I  gave  way  to  my  feelings." 

P.,  30.  "1  woke  up  in  the  morning  with  a  load  on  my  mind.  .  .  . 
I  dressed  and  went  to  breakfast.  .  ■  .  After  breakfast  I  could  hold 
back  the  tears  no  longer,  and  went  off  by  myself  and  gave  way  to  my 
feelings.     It  grew  !n  that  I  allowed  myself  togive  way." 

"The  lump  grew  larger  and  larger  until  the  first  convulsive 

sob." 

Twenty-nine  out  of  thirty-one  who  answered  the  question  as 
to  whether  the  sob  is  the  climax  of  the  cr>'ing  give  an  affirma- 
tive answer.  Eighteen  of  the  answers  out  of  twenty-four  in 
regard  to  the  nature  and  effect  of  the  breakdown  in  persons 
that  are  usually  very  self-controlled  indicate  clearly  the  severity 
of  the  crisis;  hysteria,  or  physical  exhaustion  is  frequently 
mentioned.  This  last  mentioned  fact  shows  a  development  of 
the  feeling  of  which  the  cry  is  a  partial  expression.  It  voices 
the  common  obser\'ation  that  those  who  feel  most  are  less  de- 
mon.strative;  and  that  feeling  in  those  temperaments  which  do 
not  allow  it  to  spend  itself  in  expression  remains  like  a  quies- 
cent volcano. 

Occasionally  the  development  of  the  feeling  appears  to  be 
rhythmical  as  is  shown   by  the  following  excerpts  from  cases  : 

P,  Child:  "The  crying  stopped  jerkily;  she  would  cease  crying 
for  a  moment,  then  begin  again  ;  then  stop  for  a  longer  period  ;  theu 
another  spell  of  crying,  and  so  on  until  she  finally  stopped." 
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F.  At  first  but  few  tears  fell;  then  they  rolled  down  her  cheeks 
SDd  her  bodj  ahook  with  sobs.  She  would  becomequiet,  but  »ooa  sob 
as  before. 

M.  Self  pity:  feels  himself  a  ms-rtrr:  "so  I  cried  nfeain  more  vio- 
lently than  before.  Tears  came  profusely  bat  somewhat  intermit- 
tently, swelling  to  great  profusion  as  my  mind  turned  to  some  new 
grievance." 

P.  Child:  grief  at  loss  of  a  pet  dog.  "She  cried  for  two  hours, 
and  it  was  necessary  to  give  her  medicine  to  quiet  her;  it  was  only 
after  frequent  Hpells  of  ciriug  and  calm  that  bcr  grief  finally  sub* 
sided.— Tears  cntne  in  quick  bursts  and  short  gushes." 

All  the  cases  in  which  a  cumulative  development  is  de- 
scribed are  cries  of  g^ef  or  sadness  ;  no  angry  cries  are  so  de- 
scribed; nor  those  from  fear,  and  physical  pain;  the  peculiar 
cries  of  childhood. 

These  facts  indicate  clearly  that  crying  is  a  profound  dis- 
turbance of  the  nervous  system,  that  it  breaks  in  upon  a  more 
even  balance  of  the  feelings  and  physiological  processes  as  a 
cri.sis.  Often  the  prodromal  stage  of  this  crisis,  the  period  of 
accumulation,  is  very  marked,  as  though  the  nervous  mechan- 
ism was  gathering  force  with  diflSculty  for  some  act  of  extreme 
momentum.  It  is  possible  that  by  comparing  the  state  of  mind 
that  prevails  through  the  course  of  this  phenomenon  with  the 
more  general  aspects  of  the  physiological  condition  that  accom- 
panies it,  together  with  the  immediate  and  more  remote  physi- 
cal and  mental  effects,  some  insight  may  be  obtained  into  the 
nature  of  the  body  preparatiou,  if  it  be  such,  which  the  crying 
act  seems  to  involve. 

Physical  causes  and  symptoms.  The  relation  of  the  bodily 
condition  to  crying  is  an  important  topic  and  there  is  much 
material,  of  great  variety,  in  the  papers  that  bears  upon  the 
point.  A  state  of  nervous  tension  that  precedes  the  cry  is  fre- 
quently mentioned;  reference  is  made  to  the  surcharged  condi- 
tion of  the  nerves,  the  "nervous,  touchy  feeling,  liefore  going 
into  a  good  cry."  The  increase  of  mental  tension  that  pre- 
cedes the  cr>'  is  not  accompanied  by  an  increase  of  physical  or 
motor  excitement,  but  rather  the  reverse.  There  is  an  ex- 
haustion of  the  nervous  system,  and  a  decreasing  power  of 
restraint.  The  actual  outbreak  comes  in  the  nature  of  a  sud- 
den discharge,  sometimes,  on  the  feeling  side,  following  the 
slowly  accumulating  teosion  from  a  single  event  or  stimulus, 
sometimes  as  a  result  of  a  summation  of  causes,  as  in  the  fol- 
lowing : 

F.,  21.  When  wrought  up  to  a  high  nervous  pitch,  was  reproved  by 
her  father  for  the  first  time  since  she  was  grown  up;  the  reault  an 
hysterical  crying  RpcII. 

Another  says:  'The  final  breakdown  comes  after  the  last  straw  is 
laid  on;  it  comes  with  a  storm." 

F.,  33.  "I  nowhavc  crying  spells  occasionally;  repressed  for  a  long 
time  until  some  little  thing  done  or  said  by  a  friend  will  appear  to  be 
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an  eDormoas  offence,  and  will  start  me  crying;  attempt  at  restraint  is 
of  no  avail  nntU  1  am  entirely  tired  out." 

Among  the  special  causes  that  are  said  to  have  a  pre-eminent 
power  to  cause  the  cry  ihe  word  "  tired  "  occurred  more  fre- 
quently than  any  other:  (twenty  times);  "pain."  nineteen 
times;  "sick,"  sixteen  ;  "nervous,"  fifteen.  In  the  descrip- 
tions of  the  cries  from  "inadequate  causes,"  nearly  one-fourth 
appear  to  be  the  result  of  abnormal  physical  conditions,  half 
of  which  were  designated  as  nervous.  The  person  was  "tired," 
"nervous,"  "worn  out  from  worry,"  overwork  or  overstudy. 
The  person  perhaps  very  seldom  cries  except  when  worn  out. 
Under  these  conditions  the  most  trivial  circumstance  will  bring 
on  the  cry;  sometimes  the  outburst  occurs  even  when  there  is 
no  strong  mental  antecedent.  Such  crying  is  especially  likely 
to  take  on  an  hysterical  character.  This  is  variously  ex- 
pressed. One  says  "Often  when  I  am  tired  I  have  cried  over 
things  that  when  I  am  well,  I  will  laugh  at.  I  have  cried,  for 
example,  when  I  have  lost  my  point  in  an  argument.  Before 
the  tears  would  cease  I  would  usually  burst  out  with  laughter 
at  my  foolishness." 

In  all  of  the  expressions  ti.sed  to  describe  a  physiological 
cause  for  the  cry,  it  seems  that  it  is  nervous  exhaustion  rather 
than  muscular  fatigue  that  is  always  mentioned,  a  condition  of 
lowered  mental  tone  from  overwork,  or  similar  cause.  In  an- 
swer to  the  question  whether  physical  weakness  is  the  cause  or 
the  result  of  the  final  breakdown  in  people  who  are  usually 
self-cou trolled  it  is  quite  as  often  spoken  of  as  the  cause  as  the 
result.  "It  is  usually  the  effect  of  nervous  weakness  that 
causes  oue  to  lose  control. ' '  III  health  is  the  ba&is  of  most  of  the- 
exceptions  to  the  rule  that  crying  diminishes  with  years.  In 
descriptions  of  the  prodromal  symptoms  of  the  cry,  weakness 
of  the  knees  was  mentioned  and  assigned  as  the  reason  for  the 
tendency  to  lake  a  prostrate  attitude,  evidently  due  to  a  physi- 
cal weakness.  The  relations  of  the  nervous  weakness  to  the 
cry,  is  also  shown  in  the  accounts  of  temporary  and  permanent 
melancholia  in  medical  literature.  In  many  of  the  returus  the 
sense  of  the  difficulty  of  tasks,  when  one  is  fatigued,  that 
seems  to  be  especially  provocative  of  the  cry  is  emphasized  ; 
such  expressions  occur  as  "it  seemed  like  a  mountain."  "the 
molehill  had  become  a  mountain."  Other  prodromal  symp- 
toms of  the  cry  mentioned,  are  pain  in  the  back,  and  back  of 
the  head. 

Cowles  in  his  account  of  neurasthenia  describes  as  a  persistent 
symptom  a  condition  that  appears  temporarily  in  the  prelimi- 
nary stage  of  the  cry.  and  more  or  less  throughout  its  course, 
namely,  a  helpless  state  or  a  feeling  of  incapacity.  The  state 
of  neurasthenia  be  defines  as  a  morbid  condition  of  the  nervous 
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system,  the  underlying  characteristics  being  weakness  or  in- 
ability, with  languor  and  mental  depression.  The  mental  de- 
pression is  caused  by  the  condition  of  depleted  nervous  energy, 
from  a  sense  of  lack  of  the  power  to  meet  the  conditions  of 
life.  The  depression  from  incapacity  leads  to  doubt  and  distrust 
of  one  self,  anxiety  and  hopelessness.  The  anatomical  basis 
of  neurasthenia  is  deficient  oxygenation  of  the  central  nervous 
system  ;  fatigue,  in  its  last  analyst,  is  a  deficiency  of  this  sub* 
stance  in  the  cell.  This  condition  is  brought  about  by  a  tardy 
circulation  and  insufficient  oxygenation  in  the  lungs,  or  is  due 
to  sluggish  circulation  that  fails  to  carry  away  the  waste  prod- 
ucts, which  consume  the  oxygen  by  euteriug  into  combination 
with  it^  at  the  same  time  poisoning  the  cell  itself,  or  weakening 
its  power  to  assimilate  and  to  resist  excitement. 

This  loss  of  power  to  resist  disturbing  forces  means  that 
small  occasions  have  an  unduly  large  effect  when  judged  by 
normal  standards  as  iu  the  psychoses  of  our  causeless  nervous 
cries  and  our  irritable  people.     (6  a,  and  b.) 

Kraepelin  gives  a  picture  of  a  similar  condition  in  an  account 
of  a  patient  with  melancholia  iu  whom  there  is  no  other  symp- 
tom than  a  depressive  and  apprehensive  state  of  mind.  "The 
whole  couditiou  is  one  of  permaneut  apprehensive  depression 
with  the  same  accompauimeuts  as  are  found  in  the  mental  agi- 
tation of  the  sane,  viz.,  a  loss  of  sleep  and  appetite,  and  a 
failure  of  uutrition.     (23.) 

Richardson  says  of  melancholy  which  is  explained  in  the  same 
physiological  language,  "among  gestures  expressing  misery 
the  most  prominent  and  characteristic  is  that  of  weeping  .  .  . 
when  not  fully  expressed  the  eyes  in  the  melancholy  patient 
are  commonly  full  of  tears."     (37.) 

Certain  other  physical  conditions  clearly  of  a  pathological 
kind,  but  not  so  typically  nervous  exhaustion,  are  accompanied 
by  excessive  weeping,  such  as  some  forms  of  acute  mania,  and 
often  in  hemiplegia,  and  in  degeneration  of  the  brain  as  in 
senile  dementia.  Weeping,  according  to  Darwin,  is  common 
to  insanity  in  general  and  even  to  the  idiotic,  except  the  cre- 
tins, even  when  complete  fatuity  is  reached.    (7,  pp.  155-156.) 

If  Kraepelin  is  right  in  tracing  all  mental  disease  in  which 
there  is  no  mechanical  lesion  to  nervous  fatigue,  and  if  Ribot  is 
right  in  contendingthat  pain  in  all  its  aspects,  both  physical  and 
mental,  is  the  sign  of  disintegration  and  imperfect  metabolism 
and  progressive  death,  then  our  conception  of  crying  as  a  rec- 
ognition ofimpotency  is  supported  abuudautly. 

Darwin  is  working  on  this  basis  iu  showing  bow  quickly  the 
fatiguing  effects  of  physical  pain,  fear,  and  the  shock  of  sorrow 
are  manifested.  Of  the  last  he  says,  "as  soon  as  the  person  is 
fully  conscious  that  nothing  can  be  done,  as  when  the  mother 
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has  lost  her  child,  despair  or  deep  suffering  takes  the  place  of 
frantic  grief.  The  sufferer  sits  motionless  or  gently  rocks  to 
and  fro,  circulation  becomes  languid,  respiration  ceases.  All 
this  reacts  upon  the  brain  and  prostration  soon  follows  with  col- 
lapsed muscles  and  dull  eyes."  (7,  pp.  79-80.)  In  other  words, 
the  physical  attitude  tends  to  perpetuate  the  physical  condition, 
upon  which  the  mental  state  depends,  and  when  these  become 
fixed  the  mood  also  persists  in  the  downward  progress  through 
insanity  to  death. 

These  facts  are  quite  sufficient  to  show  that  in  the  crying 
state  the  element  of  exhaustion  or  ner\'ous  inadequacy*  is  ofteu 
very  prominent.  The  cry  in  many  cases  super\'eucs  at  the  cud 
of  a  period  of  depleted  nervous  strength  or  lowered  nervous 
tone.  Nervous  exhaustion  was  of  every  degree  from  the  effects 
of  some  minor  physical  disturbance  which  resulted  in  the  less- 
ening of  vigor  of  the  physiological  processes,  to  the  clearly 
pathological  case  as  it  occurs  in  melancholia,  and  neurastheuia. 
Introspective  Description  of  the  Crying  State.  The  typical  state 
of  mind  that  accompanies  the  act  of  crying  appears  to  be  de- 
spair. This  is  shown  by  the  remarkable  frequency  of  the  ex- 
pression of  some  equivalent  of  a  desire  not  to  live  ;  the  feeling 
of  being  helpless,  hopeless,  forsaken,  of  having  no  desires,  is 
ver>'  common.  This  suggests  at  once  a  relationship  of  the 
crj'ing  state  to  such  conditions  as  occur  in  the  surrender  stages 
of  religious  experience- 
Examples  follow : 

P.,  18.  "I  felt  that  no  one  loved  me.  or  cared  £or  me  in  any  way;  I 
felt  that  even  God  himself  had  fortaken  me." 

F.,  21.  "I  felt  discouraged  ;  what  is  the  use  of  trying  any  more.  I 
hod  bat  one  wish,  and  that  was  thwarted.  Didn'tcare  wUetberl  lived 
or  died  and  rather  preferred  death." 

A  feeling  of  injustice  and  a  corresponding  resentment  towards 
life  as  a  whole  is  often  expresst:d  in  the  language  iu  which 
these  mental  states  are  described.  Persecution  and  self-pity 
come  in  strongly. 

"I  wanted  to  die.    I  wanted  to  get  out  of  this  cruel  world. 

Hoped  to  get  sick  to  make  my  parents  feel  sorry." 

"Wbhed  to  be  sick  but  not  to  die,  for  then  I  should  not  be  able  to 
see  those  suffer  who  bad  made  me  suffer." 

The  state  of  mind  that  accompanies  the  cry  is  extremely  au- 
tosuggcstive,  the  stream  of  consciousness,  when  it  is  not 
clogged,  is  likely  to  take  the  form  of  imaginative  inference,  to 
an  almost  paranoic  degree.  The  subject  imagines  unfortunate 
situations  and  disasters  that  have  little  relation  to  reality  and 
these  in  turn  add  to  the  depression,  if  they  do  not  serve  to  dis- 
tract the  attention. 

Seclusion  is  usually  sought  wbeti  the  cr>'ing  begins;  this  ten- 
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dency  seems  to  be  a  more  deeply  seated  impulse  than  the 
mere  desire  to  escape  the  taunts,  comments,  or  sympathy  of 
friends.  There  is  a  strong  realization  of  the  desperateness  of 
the  sitnatioD  for  the  moment,  to  the  extent  that  sympathy  is 
oppressive;  the  crier  desires  to  be  alone;  it  is  apparently  only  in 
the  cries  of  the  infant  and  the  young  child  that  the  cry  is  to- 
ward someone,  and  then  the  state  of  consciousness  seems  often 
to  be  a  divided  one,  divided  between  the  call  for  assistance  or 
permission  to  break  up  the  cramp  of  the  will,  and  a  desire  to 
be  let  alone. 

In  a  word  the  state  of  miud  in  crying  as  typified  in  the  cry 
of  grief  is  one  of  hopelessness;  there  is  a  cessation  of  the  will  to 
live;  the  hopelessness  becomes  active  to  the  extent  of  filling  the 
consciousness,  sometimes  10  the  exclusion  of  the  cause  and  the 
situation  10  wliich  the  cry  immediately  refers,  the  mind  goes 
on  to  dramatize  death  and  total  renunciation  of  effort.  There 
is  no  call  for  help  as  in  the  child  cry,  but  a  realization  of  the 
hoplessness  of  help  and  a  sense  that  the  internal  forces  are  in- 
adequate to  rouse  the  will  from  its  paralyzed  state.  In  all  of 
the  forms  of  crj'ing  there  is  probably  an  element  of  sadness. 
When  a  girl  cries  becan<;e  she  is  "beaten  in  an  argument,"  or 
when  a  man  cries  when  he  is  about  to  go  into  a  fight,  there  is 
presumably  an  element  of  apprehension  and  discourai^emeut. 
The  state  of  unmixed  anger  is  not  a  tearful  nor  a  hopeless  state 
of  mind.  If  we  follow  the  angry,  teariess  cry  of  the  infant  to 
the  period  when  the  vocalization  is  inhibited  by  social  disap- 
proval, this  is  distinctly  seen.  The  man  who  shoots  his  rival 
in  love  or  business  is  not  in  a  crying  frame  of  miud;  neither  is 
the  Malay  who  runs  amuck  killing  every  one  he  meets  until  he 
is  himself  destroyed.  Hatred,  envy,  sullen  rage,  do  not  take 
on  this  form  of  expression.  The  dagger,  tooth  and  claw  are  not 
symbols  of  crying.  Anger  can  be  defined  as  a  pleasure  in  in- 
flicting pain.  Biologically  we  have  in  anger  a  condition  of 
action  in  which  vision  cannot  well  be  blinded  by  tears.  Even 
in  haired,  jealousy,  and  envy,  which  are  called  passive  forms 
of  anger,  the  keenest  vision  and  the  highest  degree  of  sense 
alertness  are  demanded;  with  it  a  soberness  of  mind  typically 
expressed  in  generalship  and  financial  competition.  So  too  in 
the  war  ay  of  the  savage,  the  conditions  of  the  crying  state  are 
absent;  the  word  "cry"  here  is  employed  in  a  derived  sense. 
The  feeling  here  is  not  one  merely  of  anger,  but  expresses  an 
idea  of  social  action  quite  the  opposite  of  the  true  crying  state. 
In  other  ways  the  word  cry  has  come  to  be  attached  to  states 
that  are  related  only  symbolically  to  the  crj-ing  state.  In  the 
"cry"  of  the  auctioneer  and  the  street  pedlar,  the  metaphorical 
and  symbolic  meaning  of  the  word  and  its  remote  connection 
with  the  idea  of  appeal  is  clearly  seen. 
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In  the  cry  from  fear  there  is  ihe  element  of  helplessness  and 
sorrow  as  we  see  well  in  the  derived  and  mixed  fear  states  such 
as  apprehension  and  dread  where  there  is  the  element  of  de- 
pression and  diminished  vital  and  motor  action.  The  same  is 
true  of  physical  pain. 

In  the  cry  of  joy,  there  is  a  mixed  emotion,  attended  with 
intellectnal  elements.  Those  states  in  which  laughter  and  cry- 
ing alternate  are  similar  in  nature,  as  when  one  is  severely 
tickled  or  tantalized.  The  cry  from  joy,  as  when  the  girl  meets 
her  parents  after  a  long  absence,  contains  the  element  of  hope- 
lessness through  association  with  other  elements,  and  the  mind 
goes  back  to  the  time  before  it  was  emancipated  from  the  strain 
of  the,  for  the  time,  irremediable  loss.  Possibly  the  sense  of 
the  loss  is  heightened  by  contrast  with  the  present  relief.  In 
the  moment  of  any  great  success  the  memory  of  the  severity  of 
the  struggle  toward  the  end  is  probably  present  to  supply  the 
needed  mental  element  to  construct  a  crj'ing  situation.  In  the 
cries  of  joy  there  is  a  sense  of  being  helpless,  conditioned,  or 
carried  away  by  the  force  of  a  power  that  is  beyond  the  con- 
trol of  the  individual  and  heedless  possibly  of  our  safety  or 
pleasure.  This  is  especially  evident  when  overcome  by  a  sense 
of  the  sublime.  The  alternatiDOS  of  feeling  help  to  raise  the 
tension  and  nervous  excitation.  Where  in  this  alternation  the 
joyful  element  prep*)nderates  we  have  the  laughing  cry  instead 
of  the  crying  laugh.  The  two  conditions  are  identical,  and  the 
physiological  result  at  any  moment  is  due  to  the  dominance  of 
the  one  or  other  of  the  states  of  pleasure  or  di.spleasure.  In 
both,  the  previous  conditions  are  similar,  uamely,  a  strained. 
serious,  anxious  state  of  mind. 

Crying,  if  our  analysis  is  correct,  is  essentially  a  condition 
that,  though  varying  much  in  form  and  expression,  is  one  in 
the  sense  that  it  always  contains  the  common  element  of  sad- 
ness, helplessness,  or  hopelessness.  The  cry  is  the  physical 
accompaniment  of  a  mental  state  which  is  a  recognition  of  an 
inability  to  remove  certain  painful  or  oppressive  conditions  ; 
the  cry  appears  when  the  feeling  has  reached  a  certain  iuten- 
sily.  We  must  remember  that  pain,  if  we  accept  the  present 
verdict,  is  connected  physically  with  a  state  of  disintegration 
whether  this  be  in  the  form  of  temporary  painful  state  or  the 
fixed  conditions  of  melancholia  and  other  mental  abnormalities. 
It  seems  likely  that  all  painful  states  of  mind,  when  the  inten- 
sity is  great  enough  express  normally,  themselves  in  crying. 
The  cry  is  a  physical  sigu,  writ  large,  of  the  insufficiency  of  the 
organism  and  primarily  an  appeal  for  help  from  without;  in  its 
most  primitive  form,  a  recognition  that  destructive  forces  are 
dominating  and  that  the  fighting  chance  has  gone.  The  will 
to  live  has  ceased  and  the  whole  organism  is  in  a  dying  state. 

JOUB.NAI, — a 
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The  child's  cry  is  largely  an  appeal  lo  outside  sources  and  is 
best  described  as  a  state  of  helplessness.  Id  a  deep  stage  of 
grief,  better  shown  in  the  adult,  the  helplessness  becomes  hope- 
lessness, the  individual  gives  up  the  struggle  to  adjust  himself 
to  the  demands  that  are  made  upon  him.  Tbis  cry  is  charac- 
terized by  quietness  of  expression  and  seclusion,  and  a  prone 
attitude  of  tbe  body,  suggesting  the  abandonment  of  life,  which 
is  common  among  many  gregarious  animals  when  they  are  over* 
come  by  disease  or  weakness  and  are  destroyed  by  their  kind, 
and  the  custom  among  nomadic  savages,  according  to  which 
the  old  and  injured  are  disposed  of,  or  voluntarily  leave  tbe 
horde  and  go  away  to  die.  Thus  does  the  sorrowing  human 
in  modern  life  suggest  the  state  of  mind  in  which,  to  be  bur- 
dened beyond  the  power  of  self  to  throw  oil  the  incumbrance, 
is  to  be  worthless  and  socially  unfit  to  live.  The  many  sui- 
cides in  grief,  which  are  but  a  positive  expression  of  tbe  state 
that  essentially  exists  in  all  mourning,  illustrate  the  nature  of 
the  cr>ing  condition.  The  holding  of  the  breath  so  common  in 
the  cry  of  anger  is  possibly  rather  an  instinctive  than  a  volun- 
tary expression  of  the  widespread  cessation  or  inhibition  of  the 
vital  processes  that  occurs  in  this  slate. 

Co-ordinate  with  the  deeper  seated  physiological  stagnation 
in  the  condition  of  sadness  that  we  have  called  a  dying  state,  a 
dying  state  of  mind  is  shown  iu  the  surrender  of  the  processes 
of  mental  adjustment,  quite  in  keeping  with  the  slowed  circu- 
lation and  weakened  condition  that  occurs  in  all  stages  of  genu- 
ine depression,  whether  normal  or  abnormal. 

We  are  now  iu  a  position  in  regard  to  the  facts  of  crying  to 
construct  a  partial  summary.  Cr>'ing  api^ears  to  be  a  reaction 
that  occurs  in  connection  with  many  apparently  diverse  states, 
such  as  anger,  grief  and  joy,  and  a  provisional  classification  has 
been  made  into  these  three  classes.  Each  of  the  forms  proved 
to  be  widespread,  and,  so  far  as  could  be  determined,  universal 
among  the  races  of  mankind.  Certain  age  differences  affecting 
the  cry  came  out  clearly;  the  child's  cry  is  more  often  active: 
it  is  noisy  and  plainly  directed  outward,  and  for  the  most  part 
seems  to  be  the  result  of  inner  needs.  The  child  cries  more 
often  from  anger,  the  typical  adult  cry  is  from  grief;  it  is  cjui- 
eter,  tends  to  be  subjective,  the  victim  seeks  seclusion.  Its 
occasions  are  more  complicated.  The  child  cry  is  essentially  an 
expression  of  helplessness,  largely  in  regard  to  bodily  net^dsand 
desires:  the  cry  of  the  adult  is  more  an  expression  of  hopeless- 
ness. There  is  the  feeling  of  quite  as  much  need,  but  the  cry  is 
no  longer  directed  outward  for  assistance. 

The  cry  is  a  profound  disturbance,  a  large  reaction,  and  no 
mere  shedding  of  tears.  It  occurs  as  the  eud  phenomenon  of 
a  cumulati%'e  development  of  feeling,  a  physical  dualism  which 


CRYING. 


167 


is  characterized  by  a  low  stage  of  energy,  or  a  stagnation  of 
activity,  accompanied  by  a  condition  which  requires  an  effort 
out  of  proportion  to  the  power  of  the  organism.  In  the  typical 
adult  cry  this  schism  between  the  power  and  the  need  increases 
until  the  outbreak  of  the  cry  comes.  Whatever  else  the  cry 
may  be,  it  is  a  cessation  of  the  state  of  strained  effort,  in  the 
direction  of  a  total  giving  up.  The  state  of  adjusted  motor 
co-ordinations  and  attention,  which  the  individual  maintains 
normally  in  all  situations  of  life  entirely  ceases  ;  it  may  be  said 
that  in  place  of  a  definite  adjustment  of  nervous  mechanism  a 
state  of  wide  difiusiou  quite  the  opposite  of  adjustment  super- 
venes and  movements  are  no  longer  adaptive.  Both  in  the 
crying  state  itself  and  in  the  antecedent  periods  of  tension  and 
depression,  the  condition  is  one  which  suggests  death,  in  the 
sense  that  it  is  a  cessation  of  normal  function.  The  will  main- 
tains the  struggle  after  the  disintegrative  processes  of  pain  are 
expressed  in  the  physical  inadequacy  to  respond  to  the  de- 
mands of  the  situation.  All  cries  can  be  reduced  provisionally 
to  this  typical  form. 

The  presumption  is  strongly  in  favor  of  the  view  that  a  reac- 
tion so  uniform  in  its  characteristics  and  so  widespread  over 
the  human  race  is  instinctive  in  its  actions.  Doubtless  it  has 
been  preserved  in  the  race  because  it  breaks  up  a  cundiliun  of 
strain  of  a<ljustmeut,  which  is  kept  up  in  the  face  of  pain,  to 
the  exhaustion  of  the  nervous  energy.  Pain  is  the  first  warning 
of  the  need  of  the  organism  to  cease  effort.  Crying  acts  as  a 
second  but  more  uncontrollable  interruption  of  the  authority 
of  the  will,  when,  as  it  were,  the  body  takes  the  situation  to 
itself  and  prevents  the  further  continuance  of  the  effort. 
Whether  this  act  is  in  any  other  respect  than  as  a  mere  inter- 
ruption, a  beneficial  act,  remains  to  be  seen. 

It  remains  to  study  the  cry  as  a  series  of  definite,  particular 
physiological  and  motor  events,  in  order  to  discover  if  possible 
why  under  situations  such  as  have  been  described  the  organism 
reacts  with  this  particular,  very  remarkable  complex.  Further 
light  may  be  thrown  upon  the  question  of  the  instinctive  na- 
ture of  the  cry  and  the  significance  of  its  elements,  by  a  study 
of  its  eflfects. 

II.    The  Crying  Act  ;  Analysis  and  Effects. 

In  the  previous  chapter  some  conclusions  were  reached  about 
the  relation  of  the  outbreak  of  crying  to  the  causes  and  con- 
ditions under  which  it  occurs;  it  now  remains  to  examine  the 
actual  event  with  reference  to  analyzing  it  into  its  elements  and 
to  study  each  of  thesp  as  a  physiological  act.  with  two  ques- 
tions in  mind ;  first,  the  genesis  of  the  particular  form  which 
the  expression  of  grief  has  taken  in  the  human  race  in  the  act 
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of  the  cry.  and  second,  the  effect  of  this  act  which  has  led  to 
its  widespread  adoption  or  its  preservation  as  a  means  of  ex- 
pression. The  first  chapter  had  to  do  largely  with  the  qnestion 
as  to  why  we  crj';  the  present  chapter  with  the  question  why 
we  cry  just  as  we  do. 

We  shall  find  that  the  explanations  that  have  been  suggested 
and  the  conclusions  from  the  present  data  lead  to  a  classifica- 
tion of  the  explanations  of  crying  into  two  groups,  the  6rst, 
mechanical  or  physiological,  the  second,  biological.  Each 
covers,  in  a  way,  the  questions  as  to  the  reasons  for  the  par- 
ticular events  that  occur  in  the  cry  and  its  preser\'ation  in  the 
race,  on  the  ground  of  its  effectiveness.  It  may  transpire  that 
these  views  are  not  entirel}'  antagonistic  to  each  other,  but 
represent  partial  truths. 

The  crying  act,  as  was  said  above,  is  a  complex  event,  a 
series  of  motor  and  physiological  changes,  that  sweep  over  the 
nervous  system  under  certain  conditions.  Crying  is  not  merely 
a  shedding  of  tears  nor  is  it  entirely  expressed  in  the  changes 
that  appear  externally.  It  is  very  widespread  in  the  body,  and 
involves  obscure  as  well  as  more  obvious  events.  But  the 
whole  process,  both  in  its  internal  and  external  aspects,  cannot 
be  ferreted  out  in  our  present  .state  of  physiology. 

Starting  with  the  answers  to  the  questionnaire  as  a  basis,  a 
provisional  grouping  of  the  changes  that  occur  in  the  cry  act 
can  be  made  as  follows  : 

(r)  Changes  in  the  circulation,  (2)  attitude  of  the  body, 
(3)  lump  in  the  throat.  (4)  vocalization,  (5)  sob,  (6)  tears. 

The  complexity  and  wide  range  of  theory  can  well  be  shown 
further  by  a  brief  statement  of  the  common  physiological  in- 
formation in  regard  to  the  nervous  mechanism  that  is  involved. 
The  act  of  crying  is  due  to  action  of  the  fifth,  se^'enth.  ninth, 
and  tenth  cranial  nerves  together  with  the  superior  cervical 
sympathetic.  The  secretion  of  tears  is  due  to  stimulation  of 
the  fifth  and  sympathetic,  the  alternate  paling  and  flushing  to 
the  sympathetic,  while  the  consequent  general  stimulation  of 
the  respiratory  centre  results  in  the  sobbing  and  general  con- 
vulsive movements  of  hard  or  continued  crying.  Various  other 
nervous  phenomena,  such  as  cold  hands,  are  due  to  disturbance 
of  the  sympathetic  system.  When  the  anatomical  relationships 
of  the  tenth  nerve  are  recalled,  the  various  vague  body  sensa- 
tions that  accompany  crying  can  readily  be  understood  as  also 
the  profound  depression  that  so  often  follows  prolonged  crying, 
for  the  pneumogastric  is  thought  to  have  a  "depressor"  cardiac 
branch.  It  is  certain,  at  any  rate,  that,  in  the  lower  animals, 
strong  or  prolonged  stimulation  of  the  pneumogastric  stops  the 
heart.  Some  of  these  physiolog^ical  facts  will  be  discussed  more 
in  detail  later.     But  this  will  be  sufficient  to  show  the  nature 
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of  the  nerve  mecbacism  which  mast  be  taken  into  account  in  a 
description  of  crying. 

Circulation.  Altogether  a  disturbance  of  the  circulation  has 
been  mentioned  fift}*-four  times  in  the  returns.  Thirty-6ve 
speak  of  a  change  in  the  complexion;  twenty-tive  have  noticed 
redness  of  the  face;  three  mention  paleness.  A  black  or  purple 
color,  in  the  case  of  children,  is  described.  Others  speak  of 
the  red  face  and  cold  hands;  hot  hands  are  also  mentioned  and 
the  fact  that  people  differ  much  in  the  circulation  accompani- 
ments of  crying.  The  changes  in  the  rapidity  of  the  circula- 
tion also  appear  to  differ  from  case  to  case.  Ten  writers  express 
the  belief  that  the  circulation  is  accelerated:  eight  of  the  num- 
ber seem  to  have  inferred  this  from  the  redness  of  the  face;  but 
this  does  not  necessarily  follow. 

The  indeSnite  expression  "increased  heart  beat"  occurs; 
there  are  "throbs  in  the  head."  Another  says  more  definitely 
that  the  heart  has  Ijcen  retarded  in  rate  but  Ix:ats  more  vio- 
lently. One  other  observer  has  recorded  a  retarded  circula- 
tion. Other  references  to  circulatory  changes  are  made  in  de- 
scribing the  after-effects  of  the  crying  spell;  such  as  bloodshot 
eyes,  the  mottled  complexion,  parched  and  distended  lips,  and 
burning  eyeballs. 

While  these  returns  do  not  allow  conclusions  in  regard  to 
the  exact  changes  that  occur  in  the  circulation,  the  variety  and 
generality  of  the  vaso-motor  disturbance  is  clearly  indicated. 

Altilude  of  ihe  body.  In  tabulating  the  returns  for  the  pur* 
pose,  it  was  clearly  shown  that  in  the  cries  of  anger,  fear  and 
pain,  there  is  a  larger  amount  of  body  movement  and  facial 
contortion  than  in  the  grief  cry.  These  movements  in  the 
angry  cry  are  very  diffuse.  In  the  one  hundred  and  twenty- 
two  descriptions  of  the  angry  cry,  forty-four  references  were 
made  to  the  throwing  of  the  limbs,  kicking  or  striking  in  an 
aggressive  manner  or  bumping  the  head  upon  the  floor.  One 
writes  that  in  the  angry  cry  there  is  not  a  feeling  of  weakness 
or  despair,  but  a  feeling  of  strength  or  desire  to  fight.  In 
pain  there  is  a  writhing  of  the  body  and  throwing  of  the  limbs, 
Witli  these  movements  goes  the  suspension  of  the  breath  and 
resultant  black  or  purple  discoloration  of  the  face,  a  condition 
limittrd  to  the  cry  of  pain  and  auger. 

In  the  cry  of  sorrow,  on  the  other  hand,  there  is  the  atti- 
tude of  lassitude,  especially  preceding  the  spell.  One  sj^aks 
of  a  feeling  of  weakness  during  the  cry;  another  of  such  ex- 
haustion that  she  "can't  stand  up."  Feeling  of  "weakness  in 
the  chest."  "utter  weakness,  especially  in  the  knees,"  are  men- 
tioned, also  a  tendency  to  the  prone  position  of  the  body  aa 
characteristic  of  the  cry  of  sadness.  The  prone  position  was 
mentioned  forty  times  and  the  "erect"  but  once.  The  fact  that 
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lying  down  iocreases  the  tendency  to  cry,  and  negatively  that 
"one  gets  over  the  crying  spell  more  quickly  if  oue  remains 
standing,"  is  brought  out  iu  the  returns.  It  was  noticeable, 
also,  that  the  vocalization  disappears  in  this  form  of  the  cry. 
Even  in  the  child  the  vocalization  is  subdued  in  pitch  and  be- 
comes the  plaintive  moan  or  wail  in  the  sadness  cry.  The  in- 
fluence of  the  prostrate  position  of  the  body  iu  quieting  a  child 
is  mentioned  and  the  fact  that  oue  cannot  indulge  in  the  aban- 
doned cry  while  in  a  standing  position. 

The  historical  and  ethnological  material  is  full  of  reference 
to  the  bodily  attitude  in  the  cry.  To  give  a  full  account  of  this 
topic  would  necessitate  describing  mourning  ceremonies  among 
various  peoples.  Of  these  there  is  a  great  variety.  The  griel 
expressions  and  ceremonies  as  described  iu  the  Bible  illustrate 
the  manner  iu  which,  to  the  common  elements  of  movement 
and  attitude  which  express  grief,  various  ritualistic  elements 
are  added,  and  the  manner  in  which  grief  becomes  formulated 
and  conventionalized.  We  read  of  the  "virgin  girded  in  sack- 
cloth aud  ashes  for  the  husband  of  beryouth."  (Joel  i;  8.) 
Ahab  in  penitential  mourning  "rent  his  clothes  and  put  sack- 
cloth upou  bis  flesh,*'  like  a  man  sorrowing  for  the  dead.  (I 
Kings  31:27.)  In  a  wall  painting  of  an  Egyptian  tomb  a 
funeral  procession  is  represented  with  the  master  of  ceremonies 
"followed  by  eight  women  and  four  men.  .  .  .  all  making 
gestures  of  mourning,  by  beating  their  breastsaud  their  mouths 
while  wailing,  or  by  throwing  dust  on  the  head."  (16  )  To 
tear  the  hair  and  the  beard  (Ezra  9:5) ;  to  put  sackcloth  aud 
torn  garments  upon  the  body  (II  Samuel  3:31);  to  sit  among 
the  ashes  (Job  2:8);  to  sprinkle  earth  or  dust  or  ashes  upon 
the  head  (II  Sam.  13:19)  were  actions  in  which  sorrow  and 
grief  more  or  less  naturally  or  conventionally  expressed  them- 
selves  To  go    "bowed  down  heavily"   (Ps.  25: 

14) ;  to  go  barefoot  and  bareheaded  and  to  cover  the  lips  (Ezek. 
24:16,  17;  Mic.  3:7)  were  less  demonstrative  tokens  of  mourn- 
ing. Mutilation  of  nose,  brow,  ears,  is  mentioned  by  He- 
rodotus (4:17)  as  being  practiced  by  the  Scythians  in  token 
of  mourning  for  a  departed  king.  Such  mutilations  were 
forbidden  by  the  law  of  Moses.  (Lev.  19:28;  Deul.  14:1), 
although  we  read  of  making  bald  the  bead  and  cutting  off  the 
t>eard  (Isa.  15:2)  and  even  laceration  of  the  Irady  asa  sign  of 
vexation  and  grief  among  the  Israelites.  Among  the  Arabs  it 
was  customary*  for  the  women  both  to  scratch  the  face  until  the 
blood  fan  and  to  cut  off  the  hair  (16). 

The  following  refers  to  the  Kiowa  Indians;  '  'The  men  also 
have  their  hair  cutoff  at  the  shoulders,  and  had  discarded  their 
usual  ornaments  and  finery.  On  one  occasion  while  driving 
near  a  camp  we  were  attracted  by  a  low  wail,  and  going  to  look 


CRYING. 


171 


for  the  cause  of  it  we  saw  sitting  in  the  tall  gross  near  the  road- 
side a  bereaved  father,  stripped  to  the  breech  cloth,  his  hair 
cropped  close  to  his  head  and  blood  dripping  from  gashes  that 
covered  bis  naked  body.  He  did  not  look  up  nor  turn  his  head 
as  the  wagon  passed,  but  continued  the  low  wail  with  his  eyes 
cast  upon  the  ground."  (29.) 

An  ancient  custom  among  some  North  American  tribes  was 
of  a  woman,  on  occasion  of  the  burial  of  her  husband,  to  cut 
off  a  portion  of  a  finger  (one  or  more  joints)  and  have  it  sus- 
pended iu  a  tree  above  his  body.   (49,  pp.  109-110.) 

The  great  mass  of  this  testimony  goes  to  show  that  the  ex- 
pression of  sorrow,  as  developed  into  rites  and  ceremonies,  is 
made  on  the  basis  of  self*torture  and  abasement.  The  positions 
that  arc  assumed  are  those  of  resignation.  aba.sement,  humilia- 
tion and  neglect  or  active  abuse  of  the  body.  These  motions 
of  withdrawal  and  prostration  are  in  keeping  with  the  natural 
expression  ofgrief  asit  appears  in  a  civilized  child  and  adult  in 
the  prone  position;  the  rite  is  a  voluntary  attempt  to  carry  fur- 
ther an  instinctive  reaction.  In  a  professional  mourner  the  ex- 
pression of  grief  has  become  conventionalized  and  he  performs 
for  all,  the  acts  of  self  abasement  which  are  the  essence  of  the 
rite. 

Vocaiisaiion.  In  childhood,  before  vocal  language  has  been 
developed,  the  vocal  cry  is  essentially  an  instrument  of  expres- 
sion. This  is  well  brought  out  in  the  returns  and  confirms  the 
facts  already  conceded  by  students  of  language.  The  specific 
cries  of  hunger  and  pain  were  noted  and  the  fear  cry  and  the 
cry  of  anger  or  "spunk"  are  also  mentioned.  The  child 
"tells**  when  he  is  hungry,  cold,  or  in  pain  by  his  cry.  (7,  p. 
91.)  It  is  recognized  that  iu  the  vocalized  cry  of  the  infant  he  is 
catling  attention,  and  that  the  cry  of  the  older  person  is  for  the 
purpose  of  giving  "vent"  to  the  feelings,  and  that  as  one  gets 
older  the  vocalization  is  "suppressed." 

More  specially  to  describe  the  vocalization  iu  the  old  aud  in 
the  young,  such  words  as  "shrill,"  "a  howl"  are  used  in  char- 
acterizing the  cry  of  the  infant  and  the  young  child.  Com- 
pared with  the  adult's  it  is  more  '"vehement,"  "louder"  and 
"higher."  The  cry  of  the  child  is  thought  by  some  to  be  in- 
tentional, while  that  of  the  adult  is  repressed.  In  describing 
the  vocalization  iu  the  cry  of  "old  aud  young."  such  words 
are  used  as  "harsh."  "scream-like."  "emphatic,"  "shrill,"  "a 
wail,"  "sharper,"  "louder,"  "more  prominent,  but  with  less 
of  feeling,"  are  used  with  reference  to  the  latter.  On  the 
other  hand,  the  absence  of  vocalization  is  frequently  mentioned 
with  reference  to  the  old.  and  when  it  is  mentioned  it  is  usually 
spoken  of  as  subdued,  quiet,  of  a  lower  pitch,  suggesting  a 
state  of  feeling   of  greater  depth.     It  is  "muffled."  "faiot," 
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"restrained,"  *'a  gurgle,"  "moan."  a  "sniffle,"  "weak,  but 
with  more  tears,"  "more  subdued,"  "morequiet,"  "less  loud," 
"more  feeble  but  more  heart-rending,"  "more  heavy,  and 
deep  because  controlled,"  ''consists  of  sobs  and  gasps  only." 

The  voice  is  mentioned  in  but  seven  of  the  actual  descrip- 
tions of  the  adult  cry  and  in  the  replies  to  other  questions.  In 
one  of  these  it  is  said  that  the  vocalization  is  produced  by  the 
attempt  to  speak,  in  two  others  it  is  characterized  as  harsh. 
That,  however,  in  the  adult  the  vocalization  tends  to  return 
when  the  grief  is  extreme,  is  suggested  by  the  returns.  The 
restraint  that  is  exerted  upon  the  adult  cry  by  the  presence  of 
others  is  mentioned,  and  the  fact  that  when  grief  is  extreme, 
this  is  overridden  and  the  cry  takes  on  more  of  the  infantile 
character. 

Coinciding  with  the  unmistakable  fact  that  vocalization  is 
more  pronounced  in  the  cr>'  of  the  infant  and  young  child,  is 
the  evidence  of  a  similar  distinction  between  the  cry  of  the 
savage  and  the  cry  of  the  more  civilized  races.  For  example 
it  is  said  of  the  Esquimaux  about  Behring  Strait,  that  "when 
a  person  dies  during  the  day,  his  relatives  amid  loud  wailing, 
proceed  at  once  to  dress  him  in  the  best  cloth  they  possess," 
etc.  (46,  p.  272.)  Of  the  Sia,  a  tribe  in  New  Mexico,  we 
read:  "The  immediate  relatives  in  consanguinity  and  clan, 
are  present  during  the  bathing  of  the  body,  and  make  the  air 
hideous  with  their  lamentations"  (43).  Of  the  Sioux,  it 
is  said  that  after  the  death  of  the  warrior,  the  widow  cuts 
her  hair,  mutilates  her  body  with  a  sharp  flint,  and  mean- 
while "keeps  up  a  crying  and  wailing."  "After  depositing 
the  body  .  .  .  they  continue  exhibiting  their  grief,  squaws 
by  hacking  their  arms  and  legs  with  flint  .  .  .  the  men 
would  sharpen  sticks  and  run  them  through  the  skin  of  their 
arras  and  legs,  both  men  and  women  keeping  up  the  crying 
generally  for  the  remainder  of  the  day,  and  the  near  relatives 
of  the  deceased  for  several  days  thereafter.     .  .     Similar 

mourning  was  kept  up  at  the  death  of  women  and  children. 
It  is  not  unusual,  at  the  pre.sent  time,  to  hear  a  man  or  woman 
cry  and  exclaim,  'Oh,  my  poor  wife,  or  child.'  as  the  case  may 
be,  and  upon  enquiry  to  learn  that  the  death  happened  several 
years  before."  (49,  pp  J09-110.)  The  males  of  the  Heada 
and  Thnget  tribes  were  said  to  have  "childish  fits  of  crying." 
The  cry  of  the  Samoan  women  was  spoken  of  as  "very  noisy;" 
and  by  another  writer  the  crj'ing  of  both  sexes  of  the  Samoans 
was  described  as  "natural  and  childish."  The  word  childish 
was  also  applied  to  the  crying  of  the  Hawaiians.  Of  the 
Yo-Kai-A  Indian  it  is  said  "The  chief  of  the  visiting  tribe 
made  a  brief  speech  in  which  he  no  doubt  referred  to  the  death 
of  the  chief  of  the  Yo-Kai-A.  and  offered  the  sympathy  of  the 
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tribe  in  their  loss.  As  he  spoke  some  of  the  women  scarcely 
refrained  from  crying  out.  I  presume  that  he  proposed  a  few 
moments  of  mourning,  for  when  he  stopped  the  whole  assem- 
blage burst  forth  in  a  bitter  wailiug.  Some  screamed  as  if  in 
agony.  The  whole  thing  created  such  a  din  that  I  was  com- 
pelled to  stop  my  ears.  The  air  was  rent  and  pierced  with 
iheir  cries." 

Free  vocaliscation  in  the  cry  is  abundantly  attested  in  the 
Bible  as  having  been  practiced  among  the  Hebrews.  This  is 
noticeable  even  in  the  crj'  of  joy,  for  "Jacob  kissed  Rachel  and 
lifted  up  his  voice  and  wept"  (Gen.  29:11).  When  Esau  heard 
the  words  of  his  father,  that  Jacob  had  secured  the  blessing 
originally  meant  for  him.  "he  cried  with  a  great  and  exceeding 
bitter  cry"  (Gen.  27:34).  On  seeing  the  self-sacrifice  of  his 
brother  Judah  in  offering  to  sacrifice  himself  for  his  brother 
Benjamin,  Joseph  was  touched,  "could  not  refrain  himself  be- 
fore all  that  stood  by  him  .  and  he  wept  aloud.'* 
(Gen.  45:1.  2.) 

Other  evidence  suggests  that  as  the  cry  becomes  formal  and 
ceremonial  the  depth  of  the  feeling  may  not  be  in  very  close  i 
relationship  to  the  intensity  of  the  expression,  that  it  is  the 
deeper  feeling  that  is  naturally  related  to  quiet  crying  and 
tears,  that  naturally  the  expression  is  vocal  only  when  the 
tears  are  insufficient  as  a  safety  valve  to  the  emotion.  This 
loud  wailing  of  the  savage  is  probably  often  unaccompanied  by 
tears,  as  in  the  case  of  the  Kanaka,  of  whom  it  is  said  that  "he 
cries  to  the  utmost  extent  of  human  endurance,  although  tears 
do  not  flow  so  freely  as  the  grief  and  sobs  would  indicate." 
Another  writer  describes  the  crying  of  these,  as  loud  and  easily 
repeated  on  slight  occasion.s.  "Between  the  arrivals  of  the 
friends  of  the  dead,  those  already  present  indulge  in  laughter, 
and  feasting.  The  grief  at  the  public  funeral  of  the  Maoris 
was  described  as  only  partly  real.  It  was  marked  by  a  long 
mourning  wail  which  was  "all  over  as  if  by  magic;  after  which 
they  indulged  at  once  in  feast  and  laughter."  TheSamoan's 
grief  is  "soon  forgotten."  (From  missionary  returns  )  Of  the 
Yo-Kai-A,  Stephen  Powers  said,  "at  a  given  signal  they  ceased 
weeping,  wiped  their  eyes,  and  quieted  down.  Then  prepara- 
tions were  made  for  the  dance"  (49,  p.  193).  These  and  other 
facts  indicate  that  among  savages  the  crying  act  is  largely  built 
upon  by  custom  and  ceremonial.  Crying  becomes  a  profession 
in  the  mourner.  The  "louder"  they  can  cry  the  "more  ex- 
pert" they  are  regarded,  as  among  the  Hawaiians. 

Some  differences  in  the  vocal  cry  of  races  have  been  care- 
fully described  by  Mantcgazza.  Among  the  Niam-Niam  it  is 
"Ow.  ow"  to  "okouu,  okoun,"  in  intense  suffering;  among 
the  Bongos,  "aoh,"  the  Dyor  "awai,  awai,"  the  Papuans  of 
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New  Guinea,  "ac,"  the  peoples  of  New  Hanover  "se,  se*'  (27, 
p.  259).  TheSamoans.accordingtoour  returns,  cry  "aue.  aue." 
The  quality  of  the  intonation  has  also  been  raenlioned  in  the 
ethnological  returns.  The  close  relaiion  of  the  cry  to  musical 
expression  is  also  indicated.  The  dirge  of  (he  professional 
mourners  aniung  the  Hawaiians,  is  said  to  have  a  most  touch- 
ing character,  and  "lo  follow  the  scale  as  accurately  as  our 
musician  does  hissonp. "  Among  the  negroes  the  vocalization 
of  the  crj'  takes  the  form  of  the  funeral  moan  or  chant.  Among 
the  Indians  tears  are  atteuded  with  a  song  recounting  the  good 
qualities  of  the  deceased. 

The  data  in  regard  to  vocalization  in  the  cry  indicates  the 
esseutial  oneness  of  the  crying  state.  The  natural  expression  of 
the  crying  state  is  the  vocal  cry,  which  is  a  call  in  a  stale  of 
helplessness.  This  primitive  fact  becomes  modified  in  many 
directions,  and,  like  all  useful  expressions  of  emotion,  is  highly 
developed.  In  the  adult  cry  of  grief  we  find  the  vocal  cry  sup- 
pressed, but  that  it  is  a  suppression  is  indicated  by  the  fact  that 
it  occurs  again  when  the  state  of  feeling  is  intense.  The  sav- 
age as  an  adult  not  only  freely  expresses  the  meutal  state  of 
grief  by  vocalization,  but  makes  use  of  it  as  a  ceremonial,  and 
voluntarily  increases  it  just  as  the  child  does  when  he  cries 
voluntarily  for  attention  or  sympathy,  but  for  quite  other  pur- 
poses, lu  the  "hopeless"  stage  of  the  adult  cry.  the  cry  is  no 
longer  for  help  and  our  customs  place  a  ban  upon  loud  expres- 
sion of  grief  Observation  leads  to  a  conviction  that  there  is 
considerable  difference  in  this  respect  in  the  expression  of  grief 
in  the  higher  and  lower  classes  in  our  mvn  communities. 

The  lump  in  the  throat.  The  lump  in  the  throat  has  been  so 
commonly  referred  to  in  the  returns  as  the  first  symyiiom  of  the 
coming  cry.  that  the  fact  must  have  some  significance  though 
the  returns  are  not  sufficient  to  establish  the  point  beyond  sus- 
picion.  In  answer  to  the  questions  in  regard  to  the  nature  of 
the  lump  in  the  throat  as  felt,  its  repression,  its  effects  upon 
the  voice,  respiration,  complexion,  and  circulation,  the  follow- 
ing characteristic  phrases  were  used: 

"It  comes  just  before  the  cry;  cannot  swallow;"  "pain  or 
ache  in  the  throat;"  "feels  like  swallowing  the  larynx;"  "in- 
creases with  the  attempt  to  swallow,  unless  the  mouth  is  opened 
and  the  face  is  straightened  into  its  natural  position;"  "it  may 
be  suppressed." 

The  effect  of  the  lump  upon  the  respiration  is  indicated  in 
such  expressions  as  "makes  it  diflScult  to  breathe,"  "almost 
choked."  "It  will  move  neither  up  uor down."  "The  throat 
feels  full."  "The  breathing  is  hard  and  strained."  Twenty- 
two  of  the  thirty-six  answers  relating  lo  the  respiration  declare 
that  the  breathing  is  made  more  difficult.     In  addition  to  these. 
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there  are  seventeen  references  to  the  loss  of  breath  in  the  cry- 
ing spells  of  childhood.  Thirteen  of  these  refer  to  the  cry  of 
anger,  and  four  to  fear. 

Forty-eight  have  noticed  a  disturbance  of  the  voice,  while 
only  one  declares  that  there  was  no  such  disturbance.  One 
says.  "It  feels  as  though  sometbiug  came  up  into  the  throat 
and  stopped  the  respiration  and  the  vocal  orgaus,  a  kind  of 
catch  in  the  throat,  making  breathing  difficult  and  speech 
almost  impossible."  Anuther  writer  says,  "A  hollow  aching 
lump  seems  to  rise  in  the  throat  until  in  the  back  part  of  the 
mouth;  this  quickens  and  shortens  respiration  and  causes  the 
voice  to  be  weak  and  broken."  It  "cracks  the  voice."  "hin- 
ders respiration,"  and  sometimes  "entirely  cuts  off  the  voice," 
The  words,  "guttural,"  "husky,"  "harsh."  "choking,"  have 
been  used  to  describe  thenatureof  the  disturbance  of  the  throat. 
Four  have  noticed  the  increase  in  the  lump  in  the  throat  when 
the  effort  is  made  to  suppress  the  tears.  Others  say:  '  'The  tears 
relieve  the  lump;"  "must  cry  to  get  rid  of  the  lump."  "The 
lump  is  more  noticeable  if  one  is  with  people  and  tries  to  sup- 
press the  tears — "  One  gives  an  explanation.  "The  feeding  is 
caused  by  the  tightening  of  the  muscles  of  the  throat  to  prevent 
the  convulsion  in  the  breath,  that  naturally  takes  place  when 
one  cries."  The  progressive  development  of  the  lump,  and  its 
relation  to  the  sob.  has  also  been  observed.  "It  grew  larger 
and  larger  until  the  first  convulsive  sob;  then  it  seemed  to  stop." 
With  another  the  lump  continues  throughout  the  cry.  Four 
are  unacquainted  with  the  "lump"  sensation;  one  thinks  that 
it  is  not  always  present;  auother  "has  not  felt  it  since  child- 
hood." 

The  data  in  regard  to  this  interesting  symptom  of  the  cry  are 
insufficient  to  warrant  a  physiological  interpretation  of  it.  That 
it  is  connected  with  disturbance  of  breathing  and  vocalization 
appears  certain.  On  the  other  hand  it  is  connected  with  move- 
ments of  swallowing,  and  the  relation  of  it  to  disturbances  of 
the  mechanism  of  the  digestive  tract  is  indicated. 

The  Sob.  In  answer  to  the  question  "Wliat  is  the  sob  ?"  the 
following  definitions  were  given:  "a  convulsive  catching  of  the 
breath,"  "a  convulsive  choked  drawing  of  the  breath."  "a  nat- 
ural tendency  to  hold  the  breath  in  extreme  grief;' '  "one  makes 
little  gasps  for  air;  these  are  the  sobs;"  "a  convulsive  sigh;'* 
"a  sob  is  ashort,  quick  sound,  which  indicates  the  cessation 
from  prolonged  weeping."  "It  occurs  at  the  end  of  the  spell 
and  lasts  for  some  time."  Other  definitions  are  "a  convulsive 
contraction  of  the  diaphragm,"  '*a  convulsive  drawing  of  the 
breath,"  "a  sharp  drawing  of  the  breath,"  "achoking  sound 
made  in  the  throat,  accompanied  by  a  convulsive  movement  of 
the  shoulders,  or  of  the  whole  body,  coming  at  regular  and  fre- 
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quent  intervals;"   "a  short  and  rapid  inhalation,  two  or  three 
for  each  exhalation  culminating  in  a  fit  of  gagginj^  and  gri- 
maces, and  gradually  diminishlag  in  rapidity  to  about  one  ia 
twenty-five  seconds."     Another  records  the  fact  that  the  solvd 
bing  is  more  rapid  at  first,  perhaps  five  or  six  in  a  second.         ■ 

Other  remarks  refer  to  the  control  of  the  sob.     "The  sob  is 
the  most  difficult  part  of  the  cry  to  control."     "Outside  infla^ 
ence  can  have  an  effect  upon  the  other  symptoms  but  the  sot 
bing  continues." 

The  relation  of  the  sob  to  the  vocalization  is  indicated, 
deep  and  agonizing  breath  suddenly  expelled  and  another  dee| 
breath  taken."     The  sob  is  thought  of  in  three  cases  as  the 
vocalization  ofthecry.    Theexpression  "sobbed aloud"  occurs. 

The  late  appearance  of  the  sob  and  its  relation  to  the  shed- 
ding of  tears  have  caught  the  attention  of  the  observers.  '  'The 
sob  continues  later  than  the  tears."  "It  generally  follows  but 
may  accompany  the  tears,"  "It  comes  after  the  tears,"  "Tears 
give  way  to  sobs;"  "most  noticeable  after  the  tears  have 
ceased,"  at  the  end  of  the  cry.  "I  always  sob  for  a  long  time 
after  the  tears  have  ceased."  Another,  speaking  of  the  order 
says,  "the  tears  cease  to  flow,  the  lump  begins  to  disappear, 
the  sobs  slowly  cease."  Preyer  says,  "not  weeping  but  the  sob 
comes  late."* 

The  order  of  events  in  the  cry  of  a  Japanese  child  was  espe- 
cially observed  by  Dr.  Theodate  L.  Smith.  At  the  7th  week 
it  was  as  follows:  ( i)  Drawing  of  the  mouth  to  a  square  shape 
(in  the  12th  week  a  protrusion  of  the  lower  lip  preceded  cry- 
ing); (2)  closing  of  the  eyes;  (3)  the  vocal  sound  ddfi;  (4) 
reddening  of  face;  {5)  tears.  Tliecrying  was  not  accompanied 
by  snuffling,  and  there  was  no  indication  of  the  sob  as  late  as 
the  7th  week,  except  its  possible  beginning  in  a  slight  catching 
of  the  breath.     In  the  gth  week  sobbing  wasclearly  present. 

The  reddening  of  the  surface  that  accompanies  the  cry  was 
definitelj-  obser\'ed  in  the  gth  week.  It  began  in  the  face,  spread 
up  over  the  top  of  the  head,  and  simultaneously  down  toward 
the  feet. 

The  early  appearance  of  tears  in  this  child  (almost  from  birth 
and  certainly  within  the  first  forty-eight  hours,  according  to 
the  records  of  physician  and  nurse)  is  exceptional. 

As  early  as  the  7th  week  the  vocal  cry  was  well  differentiated 
and  the  cries  of  hunger,  pain,  discomfort,  sleepiness  and  anger 
dearly  distinguishable  from  each  other. 

Observations  in  regard  to  age  differences — "In  the  child  the 
sob  is  usually  the  climax;  in  the  adult  the  cry  often  begins 

*  Some  observations  upon  the  development  of  the  sob  and  other 
points  that  were  rcceivcil  too  late  to  incorporate  can  be  mentioned 
together  here. 
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with  the  sob."  Another  describes  the  typical  adult  cry  "as 
sobs  and  gasps  only;'*  or  "only  sobs,  tears  occurring  but  occa- 
sionally." These  examples  suggest  that  the  sob  plays  a  larger 
part  in  the  crying  of  the  adult  and  appears  earlier  in  the  crying 
act.  The  explanation  is  that  the  sob  persists  at  a  time  of  life 
when  other  elements  of  the  cry  have  been  inhibited.  The  sob 
also  varies  with  the  nature  of  the  feeling  which  accompanies 
the  cry.  Ten  have  noticed  that  sobs  accompany  the  angry  cry 
but  four  have  also  mentioned  that  there  is  less  sobbing  than  in 
the  grief  cry.  One  reports  that  the  sob  is  present  in  the  cry  of 
joy. 

The  sob  appears  to  be  absent  in  the  young  infant,  and  its 
first  appearance  is  recorded  at  about  the  time  when  tears  also 
appear,  not  perhaps  until  about  the  end  of  the  fifth  week.  The 
sob  appears  to  be  an  entirely  human  manifestation  of  grief. 
Darwin  records  that  the  "monkeys  scream  and  pant  but  do  not 
sob."  (7.  p.  157.) 

There  is  little  explicit  mention  of  the  sob  in  the  ethnological 
returns.  Its  absence  has  not  been  obser\*ed  among  savage  peo- 
ples, and  its  presence  seems  occasionally  implied,  as  in  such 
expressions  as  "a  perfect  outburst  of  uncontrollable  grief"  in 
the  case  of  a  male  Indian.  That  some,  at  least,  of  the  Indian 
tribes  sob  is  shown  in  the  above  (49,  p.  103)  referring  to  the 
Yo-Kai-.\  tribes  of  California,  which  says  that  when  a  visiting 
chief  referred  to  the  dead  chief  of  the  tribe,  "with  difficulty 
they  suppressed  their  stjbs."  Among  the  Sandwich  Islanders, 
the  sob  is  said  to  be  pronounced.  The  sob  is  probably  univer- 
sally, as  well  as  distingui.shingly  human. 

According  to  these  definitions  and  descriptions  the  sob  con- 
sists (i)  of  a  deep  and  violent  inspiration,  opposing  a  tendency 
to  choke.  It  seems  to  be  due  to  a  spasmodic  contraction  of  the 
diaphragm,  the  choking  being  caused  by  a  partial  closing  of 
the  glottis,  and  constriction  of  the  vocal  cords.  When  the  sob- 
bing is  most  \Holent,  the  interruption  may  break  the  inspiration 
into  a  series  of  broken  fragments  and  a  gasping  sound  may  at- 
tend the  vibration  of  the  vocal  cords.  A  like  spasmodic  move- 
ment, though  less  pronounced,  may  attcud  the  effort  to  expel 
the  air,  the  air  passages  continuing  to  remain  constricted.  The 
term  sob  is  often  used  as  including  this  movement  of  expira- 
tion. This  phase  seems  to  be  the  last  stage  of  the  vocalization, 
the  remnant  of  the  unrestrained  "a-ha-ha"  of  the  child  cry. 

It  is  probable  that  the  breaking  of  the  rhythm  in  the  respira- 
tion belongs  both  to  the  inspiratory  and  expiratory  movements. 
Bxpiratiou  is  less  under  muscular  control;  the  catch  in  the 
inspiration  is  partly  at  least  an  effect  of  broken  muscular  in- 
ner%'alion;  so  that  just  to  the  extent  that  the  expiration  is 
muscular  it  partakes  of  the  jerky  character  of  the  whole 
muscular  process. 
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The  sob  appears  to  be  a  later  symptom  of  the  cry  persisting 
after  the  flow  of  tears  has  ceased.  In  a  case  recently  observed, 
the  child  was  seen  aftL-r  tears  had  ceased;  the  marks  were  still 
upon  the  face,  vocalization  had  also  discontinued,  but  he  was 
still  sobbin];  violently  with  a  movemeat  much  like  hiccough. 
This  appears  to  be  typical.  The  late  appearauce  or  the  per- 
sistence of  the  sob  as  an  element  of  the  cr>'  is  clear  enough  but 
the  time  of  its  appearance  is  less  easily  determined.  The  evi- 
dence is  not  conclusive  but  it  is  indicated  that  the  sob  appears 
after  and  relieves  the  lump  in  the  throat.  Yet  in  some  ca-scs 
it  was  ahser\'ed  to  be  present,  at  least,  as  a  tension  of  the  dia- 
phraRm,  when  the  eyes  were  merely  suffused  with  tears,  and 
the  sensation  in  the  throat  scarcely  noticeable;  it  was  then  ap- 
parently simultaneous  with  these  symptoms.  It  may  not  only 
persist  after  the  tears  have  discontinued  but  it  may  appear  in  a 
paroxysm  that  involves  no  shedding  of  tears  at  all.  The  sob 
seems  to  he  essentially  human,  though  it  is  not  necessary  to 
the  cr>'ing  spell;  tears  may  flow  without  it.  It  seems  to  be 
characteristic  of  the  climax  of  the  cry  and  is  probably  always 
present  when  the  paroxysm  is  intense.  It  seems  to  be  always 
absent  iu  the  cries  of  animals. 

These  points  arc  still  further  involved  by  the  fact  that  in  the 
adult  and  in  cases  when  the  stimulus  is  intense,  the  crying 
may  begin  with  the  sob.  It  is  quite  possible  that  there  is  al- 
ways in  the  cry  a  disturbance  of  the  respiration,  but  that  it 
does  not  always  appear  either  to  outside  obsen-ation  or  to  in- 
trospection, unless  it  is  pronounced. 

There  is  no  certain  testimony  in  the  returns  as  to  the  location 
of  the  beginning  of  the  convulsive  movement  of  the  cry. 
Twenty-five  observe  that  the  throat  is  prominently  affected. 
But  some  other  part  of  the  body  is  usually  also  mentifined  as 
prominently  affected.  The  diaphragm,  the  chest,  abdominal 
walls,  stomach,  lungs,  thorax,  or  the  abdomen  as  a  whole  are 
repeatedly  referred  to  in  the  papers. 

Some  anatomical  explanation  for  these  varied  phenomena  is 
found  in  the  wide  distribution  of  the  pneumogastric  nerve,  and 
its  intimate  connection  with  the  solar  plexus  of  the  sympathetic 
system. 

Tears,  The  young  infant  does  not  shed  tears,  and  the  age 
of  first  appearance  in  sufficient  quantity  to  be  seen  upon  the 
cheek  varies  from  two  to  five  months,  according  to  different 
observers.  According  to  Darwin's  observations,  they  first  ap- 
peared at  139th  day  (7,  153).  But  he  quotes  others  who  place 
this  date  at  20,  84,  no.  104  days.  Preyer  observed  tears  on 
the  23d  day  (33).  Perez  places  this  onset  at  between  two 
and  three  months  (32,  p.  66),  while  Mrs.  Moore  has  obscr\'ed 
their  appearance  as  early  as  the  sixteenth  week  (30),  Miss 
Shinn  at  one  month  (41),  I^wdeu,  at  53  days. 
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After  their  6rst  appearaace  tbcy  remain  throughout  life 
connected  with  the  typical  cry;  they  may  remain  as  the  only 
visible  syinptora  of  the  cry.  In  regard  to  the  time  of  appear- 
ance of  tears  in  the  paroxysm,  the  returns  are  not  conclusive; 
fifty-5ve  say  that  they  are  the  first  symptom  to  appear;  sixty- 
three  say  ibat  the  lump  in  the  throat  precedes. 

The  proportion  of  the  entire  spell  over  which  tears  continue 
is  also  not  definitely  determined.  There  appear  to  be  individual 
differences.  In  some  cases  tears  cease  early  in  the  spell;  in 
others  they  persist.  But  all  who  mention  the  point  maintain 
that  the  tears  cease  before  the  end  of  the  crying  as  a  whole. 
One  says  "about  two-thirds  of  the  whole  period;"  another 
speaks  of  the  dry  sob  remaining  after  tears  have  ceased. 

Running  of  the  nose  during  crying  is  meutioued  in  some 
cases.  This  indicates  that  a  portion  of  the  tears  have  passed 
down  the  nasal  duct  instead  of  overflowing  in  the  eye. 

The  rate  of  secretion  of  the  tears  appears  to  be  another  vari- 
able characteristic;  in  some  the  rate  is  said  to  be  faster  at  the 
beginning  of  the  cry;  others  say  that  tears  increase  as  the  cry- 
ing continues.  Excessive  shedding  of  tears  seems  to  lie  an 
idiosyncrasy.  They  appear  to  be  much  more  easily  stimulated 
in  some  than  in  others,  perhaps  quite  independently  of  the 
amount  of  feeling.  Instauces  are  given  by  the  correspondents: 
as,  for  example,  a  man  who  alway.s  sheds  tears  when  he  reads 
anything  that  is  in  the  least  pathetic.  Altogether  twenty-eight 
cases  were  mentioned  among  the  returns  in  which  there  was 
said  to  \yc  a  tendency  toward  excessive  shedding  of  tears.  The 
absolute  capacity  of  the  glauds  is  sometimes  very  great.  Dar- 
win lells  of  an  idiot  who  cried  the  entire  day  on  discovering 
the  aesthetic  blunder  of  having  shaved  his  eyebrows  to  promote 
their  growth.  (7,  pp.  155-156.)  Other  cases  of  long  continued 
shedding  of  tears  were  meniioned  in  the  returns.  One  had  the 
eyes  contiuually  suffused  with  tears,  so  that  it  was  necessary 
to  repeatedly  wipe  them  away. 

Tears  are  but  little  under  direct  control  of  the  will.  Three- 
fourths  of  the  answers  to  the  question  as  to  whether  tears  can 
be  repressed,  contained  the  statement  that  they  cannot,  or  gave 
conditional  answers.  One  says,  "only  for  a  time."  Another, 
"only  when  the  feeling  can  be  conquered.'  "It  is  impossible 
when  one  is  alone  or  when  the  influence  of -society  is  wanting,*' 
Similar  conclusions  are  reached  by  the  observers  iu  regard  to 
artificial  cr\'ing.  In  this  connection  it  was  said  by  fifteen  of 
sixteen  observers  that  the  tears  are  the  hardest  part  to  manage. 
One  says  "Uuless  I  am  really  sorry,  I  can  never  shed  tears." 
One  found  that,  in  trying  to  cry,  she  could  sob,  and  bring  the 
tears  to  the  eyes  but  cnnid  not  shed  many  nor  get  the  peculiar 
sensations  of  a  real  cry.     Others  seemed  to  manage  better  and 
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one  relates  that  "if  the  face  was  contorted,  tears  would  flow 
and  a  feeling  of  depression  would  follow.'*  Another  :  "I  took 
part  in  a  play  in  which  I  was  obliged  to  feign  crying.  After  a 
little  I  began  to  sigh  and  moan,  and  in  a  short  time  I  was  really 
crying."  A  well-known  actor  was  asked  how  he  managed  to 
weep  at  wDl,  and  replied,  *'I  call  up  the  image  of  my  dear 
father,  who  is  dead." 

It  is  likely  that  most  of  the  instances  reported  are  cases  of 
manipulation  of  the  feelings  rather  than  direct  control.  All  the 
accessory  efforts  are  probably  merely  mechanisms  that  result 
in  conjuring  up  the  sad  feelings. 

The  effort  to  excite  tears  deliberately  implies  their  intimate 
relation  to  a  depressed  feeling  since  their  effectiveness  consists 
in  exciting  a  sympathetic  feeling  in  the  minds  of  those  to  whom 
they  are  addressed.  That  "tears  are  woman's  most  effective 
weapon"  we  arc  continually  reminded  in  our  returns.  All  ex- 
cept two  of  6fty  writers  who  have  described  the  effect  of  tears 
of  parents,  teachers,  and  friends,  upon  their  conduct  are  agreed 
upon  the  great  effectiveness  of  tears  lo  conquer  a  stubborn  will 
or  subdue  passion,  when  everything  else  fails.  "They  caused 
sorrow  and  regret  over  my  misdeeds."  "They  affect  me  when 
nothing  else  will."  "I  never  saw  ray  mother  cry  but  once  and 
that  moved  me  more  deeply  than  anything  else  in  my  life." 
"When  my  parents  or  friends  cry  over  my  conduct  I  feel 
ashamed  of  myself,  and  mu^ke  resolves  to  be  better  in  the 
future." 

Tears,  although,  of  course,  common  in  both  sexes,  and 
more  common  in  women  tham  in  men,  are  possibly  more  fre- 
qucut  in  proportion  among  the  males  in  some  races  than  in  our 
own.  The  crying  of  both  sexes  has  been  especially  mentioned 
in  writers  about  the  negroes,  Indians  in  the  Heada  and  Tlinget 
tribes,  the  Japanese,  the  Samoans,  the  Sandwich  Islanders,  and 
the  Maoris.  The  evidence  is  strongly  in  favor  of  the  view 
that  tears  are  more  frequently  shed  among  the  lower  races  of 
mankind  than  among  civilized  peoples.  A  Maori  chief  cried 
like  an  infant  because  certain  sailor-^  sprinkled  flour  on  his 
choice  clothes  (7,  p.  155).  Children  also  shed  more  tears  than 
adults;  it  seems  to  be  the  current  opinion  among  the  corres- 
.spondents  that  tears  "last  longer"  in  childhood,  but  there  is 
no  conclusive  evidence.  Some  who  have  answered  the  question 
have  doubtless  been  led  astray  on  this  point  by  inferring  that 
because  children  "cry"  more  they  shed  more  tears.  Many  of 
the  cries  of  the  young  child  are  vocal  in  their  nature  and 
tears  are  entirely  wanting.  This  is  especially  true  of  the  angry 
cry.  Of  the  angry  cry  it  is  said  "the  flow  of  tears  was  not 
very  great."  Of  twenty-nine  who  havereferred  to  the  tears  in 
the  angry  cry,  fourteen  observe  that  they  are  less  frequent,  and 
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eight  declare  that  they  are  characteristically  absent.  In  two 
cases  of  the  five  in  which  tears  were  mentioned  in  connection 
with  the  cry  from  fear,  the  tears  were  said  to  flow  only  after 
the  danger  was  over.  That  the  active  form  of  the  cry  from 
fear  is  tearless,  is  suggested  by  the  answers  to  the  question 
about  the  inhibitory  effect  of  fear  upon  the  cry.  Fourteen  out 
of  twenty-one  say  that  fear  inhibits  the  cry.  One  says  that 
intense  fear  inhibits  crying;  another  that  if  fear  is  not  too  in- 
tense, CT3'ing  will  result.  The  transition  from  this  upper  limit 
to  the  tearful  level  is  indicated  in  such  replies  as  the  following: 
"Fear  is  likely  to  cause  numbness  at  first,  and  then  tears.** 
In  general  the  active  element  in  the  emotional  state  iuhibits 
Ibe  tears  though  it  may  not  have  any  effect  in  lessening  the 
vocalization,  and  may  increase  it.  In  fear,  for  example,  the 
more  intense  form  is  one  of  inhibition  of  both  movement  and 
the  cr>%  then  at  a  little  lower  level  screaming  predonjiuates, 
and  in  the  fear  that  Is  more  largely  representative,  tears  are 
more  common  and  they  may  Bow  freely  after  the  shock  of  the 
fear  is  passed. 

Intensity  of  emotion,  even  of  sadness,  seems  to  have  the  effect 
of  inhihiling  the  tears.  Some  report  that  they  cannot  cr>"  when 
they  feel  the  saddest,  which  evidently  refers  to  the  tears,  since 
other  elements  of  the  cry  are  more  under  the  control  of  the 
will. 

The  shedding  of  tears  from  grief  has  also  been  noticed  among 
the  higher  animals.  Darwin  reports  that  "the  Indian  elephant 
is  known  sometimes  to  weep  ....  when  captured  it  sank  to 
utter  prostration,  uttering  choked  cries,  with  tears  trickling  down 
the  cheeks."  and  again  "the  female  when  distressed  by  the  re- 
moval of  her  young  one  contracted  the  orbicular  muscles  when 
the  tmrapeting  began."  Darwin  also  reports  that  one  species 
of  monkey,  the  Macacus  Maurius,  is  known  to  weep  copiously. 
(7,  p.  167.) 

Effects  of  Crying,  The  following  examples  will  show  the 
nature  of  the  facts  with  which  one  must  deal  in  treating  of  the 
effects  of  crj'ing: 

F.,  "If  it  were  not  (or  crying  I  think  people  would  go  insane,  not 
having  any  way  to  give  vent  to  tbeir  feelinga." 

F.,  18.  "I  fee)  as  ttiongh  stotne  one  had  been  talking  kind  to  me  and 
a  great  load  bad  been  taken  from  me." 

F,,  23.  Speaking  of  despair,  "It  was  always  felt  before  the  crying 
apell,  bnt  never  after." 

F.,  19.  "After  my  crying  spell  I  em  sure  I  felt  much  relieved. 
The  nervonsuess  was  gone  and  I  was  ready  to  enjoy  life  once  more." 

Among  the  fifty-seven  responses,  referring  to  the  adult 
period  all  but  three  express  somehow  the  notion  that  the  effect 
of  crjing  is  good. 
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The  following  refers  to  childhood: 

F.,  32,  a  motber.  "Unless  yon  can  divert  them  let  them  cry  as 
mnch  as  they  cau;  as  a  nile  they  appear  to  be  relieved  after  crying." 

Others  refer  to  the  common  belief  that  a  baby  that  cries 
much  is  healthy.  In  seven  of  the  forty-five  references  10  in- 
fant cries,  the  cry  is  said  to  be  a  good  means  of  exercise;  that 
it  strengthens  the  lungs  and  the  vocal  cords.  The  remaining 
answers  refer  to  the  use  of  crying  as  expression. 

All  except  two  of  the  tweuty-oue  replies  concerning  adoles- 
cence that  refer  at  all  to  the  expressive  significance  of  the  cry 
also  declare  the  beneficial  results  of  crying.  They  say  "it  is 
good,"  "a  relief,"  "acts  as  a  safety  valve." 

The  exceptions  among  these  returns  emphasize  the  fact  that 
there  is  a  limit  of  prolongation  or  severity  beyond  which  the 
cry  is  not  beneficial  but  harmful.  One  says  that  although  cry- 
ing  relieves  the  feelings,  too  much  will  weaken  the  power  of 
control.  Another,  "A  limited  amount  is  good."  "It  is  bad 
for  anger,  good  for  grief"  *'The  child  should  cry  when  in 
pain  or  grief. "  "The  effect  is  good  if  the  cause  is  genuine, 
and  the  crying  is  not  too  hard." 

Many  other  expressions  are  used  to  describe  the  benefits  of 
crying  and  its  limitations. 

Seventy-one  of  the  ninety-four  descriptions  of  the  cry  without 
objective  cause  also  report  the  favorable  results. 

These  are  typical: 

P.,  18.  "I  hare  au  uneasy  feeling  as  though  I  could  not  ait  down 
and  do  anything.  After  a  ^ood  crv  I  feel  greatly  relieved.  It  seems 
as  if  a  great  weight  had  been  liftecj  from  me." 

P.,  21.  ''I  always  feci  relieved  after  such  a  spell,  and  things  gen- 
erally look  l>righl  to  nie." 

P., —  "I  have  often  become  so  tired,  discouraged,  or  nervous  over 
work  and  worry  that  there  seemed  uothtug  else  to  do  but  have  a  good 
cry,  and  after  one  has  cried  a  long  time  relief  comes." 

P.  "A  cry  sometimes  relieves  one  of  that  pent  np,  stuffy  feeling 
and  seems  to  lift  a  burden  that  has  been  resting  upon  one.  Too  mnch 
repression  is  bad  for  the  body  and  the  mind  ootb:  the  mind  will  not 
work." 

Among  the  answers  to  the  question  in  regard  to  unforced  fits 
of  crying,  or  of  "pure  misery"  in  childhood,  forty-six  of  the 
sixty-nne  who  refer  to  the  effects  declare  that  these  were  bene- 
ficial, giving  a  sense  of  easing,  refreshment,  or  relief. 

Altogether  there  is  abundant  evidence  to  show  that  in  all  of 
the  kinds  of  crying,  except  the  angry  cry,  though  the  imme- 
diate physical  effect  is  possibly  bad,  the  mental  relief  is  great, 
and  this  seems  to  be  true  of  all  periods  of  life. 

One  says,,  "Although  I  felt  exhausted  and  sick  from  crying 
so  mnch.  nevertheless  I  felt  relieved,"  "I  was  mentally  re- 
lieved but  physically  tired."  This  state  of  afifairs  is  repeatedly 
mentioned  in  the  papers,  with  a  great  variety  of  phrasing. 
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The  termination  of  the  cry  by  sleep  is  frequently  spoken  of 
especially  in  the  cries  of  the  adult.  This  is  quite  what  would 
beexpected  in  the  typical  condition  after  the  crying  spell,  phy- 
sical exhaustion  and  mental  relief  There  is  relief  relative  to 
the  previous  condition  of  excitement  and  a  diminished  store  of 
nervous  energy.  Compared  with  the  great  distress  of  the  men- 
tal strain  and  unpleasant  associations,  the  physical  exhaustion 
is  pleasant;  it  is  like  the  tired  or  exhausted  state  that  ensues 
after  a  hard  day's  work,  pleasant,  if  the  exhaustion  has  not 
been  carried  too  far.  It  is  only  when  this  limit  has  been 
passed,  and  we  find  the  exhaustion  greater  than  the  relief,  that 
the  experience  is  predominantly  unpleasant.  If  the  physical 
exhaustion  has  been  carried  still  further,  the  sense  of  strain 
and  effort  is  not  relaxed;  the  excitement  goes  on:  restoration 
does  not  begin  and  pain  is  the  exclusive  result.  When  over- 
exertion is  local  merely,  the  result  is  a  state  in  which  pleasure 
and  pain  are  mingled,  as  in  the  case  of  a  physical  pain  such  as 
headache  combined  with  a  strong  sense  of  mental  and  physical 
relief 

All  of  these  characteristics  of  ox'er-exertion  may  occur  as  end 
phenomena  of  a  crying  spell.  The  predominance  of  the  pleas- 
ant or  the  unpleasant  effect  seems  to  be  directly  related  to  the 
severity  of  the  spell.  In  every  instance  in  which  ill  effects 
were  reported  as  the  result  of  crying,  the  spell  has  been  said  to 
be  severe.  The  conclusion  is  warranted  that  the  crying  .spell 
in  itself  naturally  terminates  in  a  sense  of  relief,  and  it  is  only 
in  cases  in  which  exhaustion  occurs  that  this  effect  is  ol>scured. 

That  the  ill  effects  of  a  prolonged  crying  spell  may  be  very 
severe  Is  clearly  indicated  in  the  returns.  Such  expressions 
occur  as  "It  is  a  great  strain  upon  the  nervous  system;" 
"cried  myself  sick;"  "there  was  loss  of  appetite,  great  physical 
weakness,  and  unusual  activity  of  the  heart." 

Among  permanent  or  long-enduring  effects  of  crying  are 
mentioned :  headache,  stupor,  sickness,  exhaustiou,  nausea, 
sore  eyes- 

So  far  as  the  references  to  crying  in  literature  are  concerned, 
it  seems  that,  as  compared  with  laughter  with  its  similar  phy- 
sical reactions,  the  good  effects  of  cr>'ing  have  been  late  in  be- 
coming recognized.  That  laughter  is  good  both  physically  and 
morally  has,  according  to  Sully,  become  a  commonplace  to  the 
students  of  literature.  To  quote  his  words  "The  unlearned, 
who  know  nothing  of  diaphragms,  nor  of  conge.sted  veins  need- 
ing to  be  relieved,  have  had  a  shrewd  conviction  that  laughter 
sets  the  current  of  life  moving  more  briskly.  Proverbs  such 
as  "laugh  and  grow  fat"  attest  this  common  belief — The 
learned  Burton  (b,  1577J  quotes  a  number  of  physicians  in 
&vor  of  the  ancient  custom  to  enliven  the  feast  with  mirth 
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and  jokes. — Mulcaster,  for  example  (bora  about  1530),  gave 
a  high  place  to  laughter  among  bis  physical  or  health-giving 
exercise"  (44,  pp.  34-35).  Yet  in  noae  of  these  accounts  is 
the  beiieficial  effect  of  co'ing  mentioned. 

But  appareutly  it  is  only  recently  that  crying  has  come  to  be 
recommended  as  a  means  of  physical  development.  There  is 
now,  however,  considerable  reference  in  medical  literature  to 
the  effect  that  crying  is  beneficial;  that  it  is  an  exercise  in  deep 
breathing,  and  tonal  expression.  Others  have  recorded  its 
therapeutic  uses  among  the  insane  for  the  purpose  of  relieving 
mental  strain. 

Further  light  upon  the  question  of  the  relation  of  crying  to 
emotional  lone  is  afforded  by  the  replies  to  the  questionnaire 
that  have  to  do  with  the  topic  of  distraction. 

Inquiry  was  made  as  to  the  favorable  influence  of  diversion 
as  a  relief  from  the  tension  of  grief  versus  the  effect  of  the  cry- 
ing spell;  whether  the  diverting  of  the  attention  would  relieve 
the  tension  permanently  or  whether  there  was  a  tendency  for 
the  stress  to  go  ou  beueath  conscionsne«^s  and  break  out  later. 
There  are  about  an  equal  number  of  affirmative  and  negative 
replies  on  this  point.  When  the  co'  is  voluntarily  repressed  or 
attention  completely  distr.^cted  for  a  time,  the  tension  does  not 
necessarily  remain  relieved.  When  the  stimulus  is  intense  and 
the  current  oftliought  and  feeling  loo  strong  for  diversion,  the 
relief  seems  to  depend  upon  the  power  to  cry;  if  the  tension  con- 
tinues, and  the  victim  is  carried  beyond  the  point  when  the  nat- 
ural reaction  of  the  cry  is  impossible,  a  state  of  mind  ensues 
which ,  in  its  extreme,  becomes  entirely  abnormal  and  may  go  on 
to  insanity.  The  natural  expression  of  grief  is  the  cry  and 
grief  that  has  passed  beyond  that  stage  is  essentially  abnormal. 
An  instance  of  the  effect  of  crying  upon  the  state  of  tension  is 
related  in  Tennyson's  Princess:   (45.) 

Home  they  brought  her  warrior  dead; 

She  nor  swooned  nor  uttered  cry. 
All  her  maidenH,  watching,  said 

'She  must  weep  or  she  will  die.' 

Then  they  praiaed  him,  soft  and  low» 

Called  him  worthy  to  be  loved, 
Truest  friend  and  noblest  foe; 

Yet  she  neither  spoke  nor  moved. 

Stole  a  maiden  from  her  place, 

Lightly  to  the  warrior  slept 
Took  the  face-cloth  from  his  face; 

Yet  she  neither  moved  nor  wept. 

Rose  a  nurse  of  ninety  years, 

Set  his  child  upon  her  knee- 
Like  a  summer  tempest  came  her  tears — 

'Sweet  my  child,  I  live  for  thee.' 
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The  maidens  were  wrong  in  supposing  that  the  outburst 
could  be  induced  by  increasing  a  sense  of  the  bereavement. 
The  experienced  nurse  knew  that  it  must  be  diminished.  From 
B.  W-  Richardson  we  quote,  "As  arule  the  free  escape  of  tears 
relieves  the  heart,  and  saves  the  body  from  the  shock  of  grief. 
Tears  are  the  natural  outlet  of  emotional  tension. ' '  Yet  he 
notes  that  there  are  exceptions  to  this  rule  and  "we  have  more 
than  once  seen  uncontrollable  weeping  followed  by  serious 
symptomatic  disturbances  and  effects,  principally  of  the  heart 
and  circulation;  we  have  known  intermittence  of  the  heart  beats 
to  be  induced  in  this  way,  and  to  assume  the  most  serious  char- 
acter."  (37-) 

It  is  said  that  women  who  arc  able  to  find  relief  in  tears  keep 
their  youth  longer  than  those  who  repress  them.  Concealment 
"like  a  worm  in  a  bud"  is  not  only  a  beautiful  poetic  conceit 
but  a  profound  physical  fact.  Id  short,  strong  emotion  should 
find  expression.     'Give  sorrow  words.' 

Dr.  S.  Weir  Mitchell  says:  "I  am  very  sure  that  the  effect 
of  moral  tears  on  the  child  or  the  women  in  distress  is  to  give 
a  certain  amount  of  mysterious  relief,  the  ultimate  cause  of 
which  it  is  rather  difficult  to  determine.  This  also  is  quite 
certain  in  my  experience  with  people  who  have  suffered  great 
grief  and  do  not  cry  at  any  time,  that  they  are  either  unusual 
types  or  fail  for  want  of  this  secretion  to  get  relief  which  has 
been  of  late  obvious  in  other  cases." 

As  Sully  says  of  laughter  that  "as  a  light  stimulus  to  the 
nerves,  it  does  good  by  its  occasional  irruptiou  into  a  domain 
which  would  otherwise  have  too  much  drowsy  monotony,"  but 
that  "its  benefits  are  rigorously  circumscribed"  (44  a,  p.  37): 
so  we  may  say  that  cryiug  is  a  similar  interruption  to  overcome 
a  graver  condition.  The  good  effects  of  crying  are  relative. 
They  are  relief  from  pain  rather  than  a  source  of  exuberance, 
vitality,  and  life.  After  a  crying  spell  life  is  more  often  made 
tolerable  than  enviable. 

Other  effects  of  crying  are  seen  in  the  cases  of  people  who 
are  normally  given  to  strong  self-control.  Of  the  twenty-four 
answers  describing  examples  of  cr>'ing  in  persons  usually  self- 
controUed,  eleven  say  that  the  result  is  physical  exhaustion 
and  prostration.  In  one  case,  the  illness  lasted  for  a  month. 
Crying  spells  that  occur  after  long  control,  as  during  the  ill- 
ness of  friends,  are  likely  to  be  especially  severe  and  exhaust- 
ing. One  report  contains  an  account  of  the  difference  in  the 
effect  upon  two  sisters  who  had  lost  their  mother.  One  broke 
down,  at  once,  and  could  not  control  her  grief.  After  the  grief 
had  expended  itself  she  rapidly  grew  cheerful  and  liked  to  talk 
about  her  mother.  The  other  sister  shed  no  tears,  but  went 
about  the  necessary  duties,  and  only  after  about  a  week  did  her 
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grief  find  expression.  Then  she  broke  down  and  was  ill  for 
several  weeks.  Another  ezample  almost  identical  in  nature  is 
reported, 

In  regard  to  such  differences,  it  is  likely  that  in  the  first 
case  the  emotional  nature  was  relatively  lighter  and  the  ex- 
pression of  grief  less  intense.  In  the  second  a  greater  physical 
vigor  withstood  for  a  longer  time  the  outbreak.  Where  there 
is  already  nervous  weakness  it  is  likely  that  the  cry  point  is 
more  readily  reached;  the  accumulation  is. not  so  great,  and 
the  exhaustion  therefore  relatively  less. 

Summary  of  Part  II,  Both  in  its  aspects  as  observed  by 
those  who  have  answered  the  questionnaire  and  viewed  as  a 
physiological  process,  crying  is  a  very  complex  phenomenon. 
Its  descripiion  and  explanation  is  necessarily  difficult.  Still 
the  cry  presents  itself  as  a  somewhat  uniform  scries  of  acts, 
though  with  very  decided  changes  in  form  due  to  age  and 
possibly  other  conditions. 

Briefly  staled  the  essential  elements  of  crying  are  changes  in 
circulation  of  a  very  widespread  and  general  kind,  character- 
istic body  attitudes,  lump  in  the  throat,  vocalization,  sobs  and 
tears.  The  attitude  of  body  varies  with  the  cause  of  the  cry; 
the  typical  attitude  of  the  grief  cry  is  one  of  collapse.  The  al- 
titudes of  grief  in  ceremonials  further  illustrate  this  point  and 
bring  out  the  fact  that  crying  is  closely  related  to  actions  of 
abasement  and  self-torture,  renunciation  and  even  suicide. 

Vocalization  in  the  cry  comes  early  in  the  series  of  acts  and 
it  is  the  first  feature  of  the  cry  to  attract  attention  in  the  life 
of  the  individual.  There  is  also  more  vocalization  among  primi- 
tive races  than  among  the  civilized.  It  is  from  the  "cry"  as 
call  for  help,  which  is  clearly  its  function  in  the  cry  of  anger* 
fear  and  hunger,  that  language  has  in  part,  at  least,  developed. 

The  lump  in  the  throat  is  a  mysterious  element.  It  appears 
to  precede  the  tears  in  the  cry  and  to  be  related  closely  to  the 
beginning  of  the  sob.  Connected  both  with  swallowing  and 
breathing,  its  function  seems  to  connect  it  both  with  the 
mechanisms  of  respiration  and  digestion. 

The  sob  is,  for  the  most  part,  a  late  symptom  of  the  cry;  it 
begins,  though  there  are  exceptions  to  this  rule,  later  than  the 
other  symptoms  and  remains  after  they  are  suppressed.  It  is 
absent  in  the  young  child»  and  there  are  but  few  references  to 
it  in  the  ethnological  literature.  It  appears  to  belong  especially 
to  deep  grief  and,  typically,  to  adult  grief.  Like  the  lump,  it 
is  connected  both  with  respiration  and  movements  different 
from  those  of  respiration.  It  usually  comes  as  a  climax  to  the 
crying  spell, 

Tears  are  absent  during  the  first  few  weeks  of  life  save  in  ex- 
ceptional cases.     They  are,  of  all  the  elements  of  the  cry,  the 
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least  under  control  of  the  will.  And,  although  the  evidence 
on  the  point  is  not  conclusive,  there  appears  to  be  more  shed- 
ding of  tears  in  the  young  child  and  among  primitive  peoples. 
The  cries  of  anger,  fear  and  hunger  of  the  young  child  are  rel- 
atively tearless;  it  is  the  grief  cry  that  is  essentially  the  tearful 
cry. 

The  effect  of  crying  is  declared  good,  both  by  the  observers 
who  have  reported,  and  by  medical  opinion.  The  good  effect 
is  felt  in  a  mental  rather  than  a  physical  relief,  since  the  phy- 
sical result  is  commonly  exhaustion.  Some  medical  opinion 
supports  the  view  that  crying  is  a  helpful  stimulation  in  the 
young  child  and  that  the  cry  resulting  from  grief  aids  a  slug- 
gish circulation  and  also  affords  some  kind  of  a  relief  from  a 
tension  or  nvercharged  condition  of  the  nerves. 

There  are  two  groups  of  symptoms  or  elements  in  the  cry. 
The  first  group  develops  earlier  and  belongs  more  especially  to 
the  cries  of  hunger,  pain,  fear,  anger;  it  has  more  vocalization 
and  le.ss  tears.  The  deep  inspirations  and  holdingof  the  breath 
go  with  this  but  there  appears  to  be  very  little  or  no  sobbing. 
Uufortunately  there  is  little  evidence  iu  regard  to  the  facial 
movements  accompanying  this  cry.  All  of  this  complex  com- 
prises the  cry  that  is  a  call  for  help.  It  is  more  active  than  the 
second  form.  The  second  complex  of  symptoms  comprises  the 
sob,  the  lump  in  the  throat,  the  collapsed  jKisition.  the  lack  ol 
vocalization  and  abundant  tears.  It  is  passive  and  goes  espe- 
cially with  the  hopeless  state  of  mind.  The  two  forms  surely 
overlap  in  the  life  of  the  individual  and  the  symptoms  of  the 
two  become  mixed.  The  tears  and  the  deep  inspiration,  espe- 
cially, appear  to  accompany  both  phases  of  the  cry. 

These  two  forms  of  the  cry  are  not  to  be  thought  of  as  en- 
tirely separate  bnt  rather  as  representing,  probably,  different 
forms  of  physical  reaction  or  expression  at  different  moments  of 
a  situation,  which  is  characterized  by  helplessness  and  a  lack 
of  individual  adaptation  to  situations. 

It  remains  now  to  examine  the  crying  situation  more  mi- 
nutely, with  special  reference  to  any  theories  that  have  been 
proposed,  to  explain  the  movements  that  occur  in  it.  We  shall 
find  ourselves  confronted  with  a  mass  of  interpretation  of  these 
acts,  which  can  best  be  called  the  physiological  or  mechanical. 
Whether  the  crj'ing  acts  have  any  further  significance,  as  co- 
ordinated or  adaptive  acts,  can  be  decided  only  after  a  more 
exhaustive  search  into  the  origin  and  function  of  the  structures 
that  are  involved  in  crying  than  has  yet  been  made  by  any  one. 

III.    Theories  awD  Inthrpratation  of  Data. 

This  section  consists  of  (I)  a  r6snme  of  views  in  regard  to 
crying.     (11)  A  study  of  crying  as  a  physiological  act.     The 
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grief  find  expression.  Then  she  broke  down  and  was  ill  for 
several  weeks.  Another  example  almost  ideotical  in  nature  is 
reported. 

In  regard  to  such  differences,  it  is  likely  that  in  the  first 
case  the  emotional  nature  was  relatively  liKhter  and  the  ex- 
pression of  grief  less  intense.  In  the  second  a  greater  physical 
vigor  withstood  for  a  longer  time  the  outbreak.  Where  there 
is  already  nervous  weakness  it  is  likely  that  the  cry  point  is 
more  readily  reached;  the  accumulation  is. not  so  great,  and 
the  exhaustion  therefore  relatively  less. 

Suvimarj'  of  Part  II.  Both  in  its  aspects  as  observed  by 
those  who  have  answered  the  questionnaire  and  viewed  as  a 
physiological  process,  crying  is  a  very  complex  phenomenon. 
Its  description  and  explanation  is  necessarily  difficult.  Still 
the  cry  presents  itself  as  a  somewhat  uniform  series  of  acts, 
though  with  very  decided  changes  in  form  due  to  age  and 
possibly  other  conditions. 

Briefly  slated  the  essential  elements  of  crying  are  changes  in 
circulation  of  a  ver>'  widespread  and  general  kind,  character- 
istic body  attitudes,  lump  in  the  throat,  vocalization,  sobs  and 
tears.  The  attitude  of  body  varies  with  the  cause  of  the  cry; 
the  typical  attitude  of  the  grief  cry  is  one  of  collapse.  The  at- 
titudes of  grief  in  ceremonials  further  illustrate  this  point  and 
bring  out  the  fact  that  crying  is  closely  related  to  actions  of 
aba.sement  and  self-torture,  renunciation  and  even  suicide. 

Vocalization  in  the  cry  comes  early  in  the  series  of  acts  and 
it  is  the  first  feature  of  the  cry  to  attract  attention  in  the  life 
of  the  individual.  There  is  also  more  vocalization  among  primi- 
tive races  than  among  the  civilized.  It  is  from  the  "cry"  as 
call  for  help,  which  is  clearly  its  function  in  the  cry  of  anger, 
fear  and  hunger,  that  language  has  in  part,  at  least,  developed. 

The  lump  in  the  throat  is  a  mysterious  element.  It  appears 
to  precede  the  tears  in  the  cry  and  to  be  related  closely  to  the 
beginning  of  the  sob.  Connected  both  with  swallon-iag  and 
breathing,  its  function  seems  to  connect  it  both  with  the 
mechanisms  of  respiration  and  digestion. 

The  sob  is,  for  the  most  part,  a  late  symptom  of  the  cry;  it 
begins,  though  there  are  exceptions  to  this  rule,  later  than  the 
other  symptoms  and  remains  after  they  are  suppressed.  It  is 
absent  in  the  young  child,  and  there  are  but  few  references  to 
it  in  the  ethnological  literature.  It  appears  to  belong  especially 
to  deep  grief  and,  typically,  to  adult  grief.  Like  the  lump,  it 
is  connected  both  with  respiration  and  movements  different 
from  those  of  respiration.  It  usually  comes  as  a  climax  to  the 
crying  spell. 

Tears  are  absent  during  the  first  few  weeks  of  life  save  in  ex- 
ceptional cases.     They  are,  of  all  the  elements  of  the  cry,  the 
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least  under  control  of  the  will.  And,  although  the  evidence 
on  the  point  is  not  conclusive,  there  appears  to  be  more  shed- 
ding of  tears  in  theyonng  child  and  among  primitive  peoples. 
The  cries  of  anger,  fear  and  hnngerof  the  young  child  are  rel- 
atively tearless;  it  is  the  grief  cry  that  is  essentially  the  tearful 
cry. 

The  effect  of  crying  is  declared  good,  both  by  the  observers 
who  have  reporttd,  and  by  medical  opinion.  The  good  effect 
is  felt  in  a  mental  rather  than  a  physical  relief,  since  the  phy- 
sical result  Ls  commonly  exhaustion.  Some  medical  opinion 
supports  the  view  that  cr>'ing  is  a  helpful  stimulation  in  the 
yonng  child  and  that  the  cry  resulting  from  grief  aids  a  slug- 
gish circulation  and  also  affords  some  kind  of  a  relief  from  a 
teusionor  o%-erchargfcd  condition  of  the  nerves. 

There  are  two  groups  of  symptoms  or  elements  in  theory. 
The  6rst  group  develops  earlier  and  belongs  more  especially  to 
the  cries  of  hunger,  pain,  fear,  anger;  it  has  more  vocalization 
and  less  tears.  The  deep  inspirations  and  holding  of  the  breath 
go  with  this  but  there  appears  to  be  very  little  or  no  sobbing. 
Unfortunately  there  is  little  evidence  in  regard  to  the  facial 
movements  accompanj'iog  this  crj'.  All  of  this  complex  com- 
prises the  cry  that  is  a  call  for  help.  It  is  more  active  than  the 
second  form.  The  second  complex  of  symptoms  comprises  the 
sob,  the  lump  in  the  throat,  the  collapsed  ix>sition,  the  lack  of 
vocalization  and  abundant  tears.  It  is  passive  and  goes  espe- 
cially with  the  hopeless  state  of  mind.  The  two  forms  surely 
overlap  in  the  life  of  the  individual  and  the  symptoms  of  the 
two  t)ecome  mixed.  The  tears  and  the  deep  inspiration,  espe- 
cially, appear  to  accompany  both  phases  of  the  cry. 

These  two  forms  of  the  cry  are  not  to  be  thought  of  as  en- 
tirely separate  but  rather  as  representing,  probably,  different 
forms  of  physical  reaction  or  expression  at  different  moments  of 
a  situation,  which  is  characterized  by  helplessness  and  a  lack 
of  individual  adaptation  to  situations. 

It  remains  now  to  examine  the  crying  situation  more  mi- 
nutely, with  special  reference  to  any  theories  that  have  been 
proposed,  to  explain  the  movements  that  occur  in  it.  We  shall 
find  ourseh'es  confronted  with  a  mass  of  interpretation  of  these 
acts,  which  can  best  be  called  the  physiological  or  mechanical. 
Whether  the  crying  acts  have  any  further  significance,  as  co- 
ordinated or  adaptive  acts,  can  be  decided  only  after  a  more 
exhaustive  search  into  the  origin  and  function  of  the  structures 
that  are  involved  in  crying  than  has  yet  been  made  by  any  one. 

III.    Theories  aND  Intbrpratation  of  Data. 

This  section  consists  of  (I)  a  r^.sum^  of  views  in  regard  to 
cr\'ing,     (II)  A  study  of  crying  as  a  physiological  act.     The 
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surcharged  condition  of  the  nen-ous  S3'stcm.  When  the  de- 
maud  for  teu&iou  is  relaxed  there  is  a  dispersion  of  energy  and 
the  laugh  takes  place.  The  cry  is  also  preceded  by  a  state  of 
teusion;  and  their  difference,  according  to  this  view,  is  largely 
a  matter  ordififcrence  in  the  manner  in  which  the  release  takes 
place.  In  the  case  of  the  laugh  there  is  an  inlerniplion;  in  the 
case  of  the  cry  the  tension  increases  until  resistance  is  over- 
come. 

Close  resemblance  in  the  vocalization  of  the  laugh  and  the 
cry  has  been  pointed  out,  and  the  fact  that  oftentimes  the  two 
are  not  distinguishable  by  their  vocal  expression  alone.  Text- 
books of  physiology  often  call  attention  to  the  resemblance  of 
the  laugb  and  the  cry,  pointing  out  that  the  chief  difference  is 
in  the  facial  expression,  and  that  the  physiological  events  are 
very  similar.  Similarity  is  again  attested  by  the  fact  that  the 
laugh  is  often  accompanied  by  a  flow  of  tears. 

Such  a  likeness  is  very  well  explained  by  the  overflow  the- 
or>',  for  the  laugh  and  the  cry  are  most  similar  at  the  point  of 
greatest  intensity.  According  to  the  laws  of  spreading  of  reflex 
action,  when  the  stimulus  is  inten.se  enough,  structures  are 
brought  into  play  in  a  regular  order  and.  at  sufficient  degree  of 
intensity,  the  physiological  expression  of  emotions  are  similar. 
Hence  the  ease  of  the  transition  from  the  laugh  to  the  cry. 
As  Sully  says,  "The  extremes  of  boisterous  mirth  and  grief 
seem  to  approach  each  other."  Darwin  explains  the  ease  of 
the  transition  and  the  close  similarity  of  the  laugh  and  the  cry, 
by  the  close  similarity  of  the  spasmodic  movements,"  (7,  p. 
208.)  "When  the  motor  centres  arc  engaged  in  the  full  swing 
of  one  mode  of  action  they  may  readily  pass  to  the  other  and 
partially  similar  action."    (44,  a,  p.  70.) 

It  is  unquestionable  that  there  is  truth  in  the  views  in  re- 
gard to  the  overflow  of  nervous  energy  or  stimulation,  when 
action  is  intense.  This  fact  serves  to  confuse  emotional  ex- 
pression, and  doubtless  crying  both  as  shedding  of  tears,  and 
as  a  larger  physiological  reaction  occurs  purely  as  a  result  of 
mechanical  stimulation,  or  spreaHing  of  effect  of  stimulation. 
But  it  is  very  doubtful  whether  this  theory  will  explain  all  of 
the  crying  reaction  or  the  essential  differences  and  likenesses 
in  crying  and  laughing. 

The  exjHrriroenLs  of  Dnmas  (8)  upon  the  physiological  ac- 
companiments of  joy  and  sadness,  and  his  interpretation  ol 
them,  make  an  important  contribution  to  the  subject  of  cry- 
ing. 

Dumas  found  both  in  joy  and  in  sadness  an  active  and  a 
passive  stage,  quite  distinct  in  character  from  each  other.  In. 
grief  the  excited  or  resistant  stage  is  one  of  over  excitation, 
increased  heart-beat  and  respiration,  and  vasomotor  constric- 
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tions  leading,  on  account  of  the  intense  effort  which  it  demands 
of  the  organism,  to  a  period  of  fatigue  or  sadness.  The  passive 
stage  has  opposite  physiological  characteristics;  it  is  a  state  of 
cessation  of  struggle  against  the  situation.  The  two  states 
commonly  alternate. 

The  tears,  according  to  Dumas,  belong  to  the  excited  stage 
of  sorrow  in  which  there  is  active  cardiac  excitation  and  periph- 
eral vaio- dilatation  and  not  as  Lange  maintains  to  a  period 
of  reaction  or  relief  from  vasomotor  contraction.  The  tears 
go  with  red  face,  swollen  eyelids,  etc.,  and  other  signs  of  active 
secretions,  urine,  etc.,  the  results  of  circular  hyperactivity  and 
vaio-dilatation. 

He  agrees  with  Descartes  in  saying  that  extreme  sadne.ss  is 
the  sadness  that  yields,  the  less  profound  sadness  that  which 
resists. 

This  "resistant"  theory  of  the  phenomena  of  crying  is  im- 
portant, and  is  in  accord  with  the  view  developed  later  in  this 
paper,  in  which  attempt  is  made  to  interpret  biologically  the 
body  activities  in  crying,  though  it  must  be  noticed  that  the 
"resistance"  in  the  active  stage  is  non-adaptive,  both  in  its 
mental  and  physical  aspects,  and  needs  more  explanation  than 
it  in  itself  affords,  of  the  crying  situation. 

Another  view  of  crying  is  dcvcfopcd  from  the  nature  of  the 
cr>'  as  a  call  or  expression  of  a  need.  This  is  best  stated  by 
Powell.  "Those  naturalists  who  are  also  psychologists  explain 
the  origin  of  weeping  in  irritation  in  which  the  eyes  are  sub- 
jected to  smoke,  dust,  or  other  foreign  particles,  and  from 
scratches  and  blows.  Primitive  man  seized  upou  this  natural 
effect  of  discomfort  to  artificially  produce  weeping  in  order 
that  he  might  express  grief  to  others  (34:  CXLU).  When  used 
at  first  it  was  dificult,  but  it  speedily  became  easy,  and  becom- 
ing easy  it  gradually  became  habitual,  and  finally  instinctive  by 
inheritance-     Thus  weeping  became  a  linguistic  sign  .     . 

like  other  signs  of  emotion  it  may  be  used  in  the  practice  of 
deception.  Similarly  the  sob  has  originated  in  the  practice  to 
simulate  movements  of  pain  and  as  in  the  case  of  tears,  "habit  has 
made  il  instinctive,  but  its  true  nature  as  an  artificial  sign  is 
plainly  exhibited  when  sobbing  is  simulated"  (34:  CXI^I). 

Inadequate  as  this  theory  is  to  explain  the  origin  of  crying, 
it  serves  the  purpose  of  emphasizing  the  manner  in  which  the 
cry  has  l>een  built  upon  and  complicated  by  being  turned  in 
many  ways  from  its  course.  It  is  quite  true,  as  Powell  says, 
that  "emotional  signs  are  especially  characterized  by  multi- 
forious  meanings,  for  this  reason  emotional  language  is  highly 
ambiguous,  and  a  ready  tool  for  deception  (34,  c).  Rut  it  is 
not  so  certain  that  the  symbolic  nature  of  cr>'iug  is  illustrated 
by  its  use  in  various  forms  of  crying  for  effect.     Crying,  how- 
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ever,  as  the  returns  to  the  questionnaire  show,  does  undergo  a 
high  development  as  conscious  expression.  Many  report  its 
use  habitually  as  a  tool  of  deception;  it  is  often  accompanied 
by  imaginative  dramas  of  self  pity,  etc.,  quite  remote  from  its 
natural  ideationless  expression. 

Chamberlain  has  pointed  out  the  significance  of  the  cry  in 
relation  to  the  development  of  language,  and  that  language 
has  a  large  root  in  the  cry.  There  are  two  lang;uage  elements, 
in  fact,  iu  the  animal  cry,  (i)  the  spontaneous  reflex  cry  of 
emotion,  (2)  the  significance  of  the  interjection,  the  cry  of 
warning,  threat  or  summons,  and  the  great  variety  of  meaning, 
which  is  possible  to  a  single  verbal  symbol  by  a  mere  variation 
in  its  tone.  By  means  of  stress,  reduplication,  and  intonation, 
language  has  been  developed  (4  b.  pp.  118-119).  Whatever 
the  natural  basis  of  the  cry.  it  is  still  more  highly  convention* 
alized  in  the  mourning  customs  of  primitive  and  civilized 
peoples.  Here  the  form  of  expression  rather  than  the  emotion 
itself  is  built  upon,  and  art  develops  out  of  sorrow,  diffusing 
the  feeling  and  subordinating  it  to  the  consciousness  of  the  ex- 
pression. Music,  too,  has  one  of  its  roots  in  the  cry.  which  de- 
velops through  the  rhythmical  lamentation  and  the  simple  dirge 
into  more  complex  forms. 

Wundt  rejects  this  explanation  (».  e.,  Darwin's)  seeing  in 
the  lachrymal  glands  derivative  pain  assuaging  organs.  The 
secretion,  which  is  continuous,  cleanses  the  eye  from  foreign 
bodies,  such  as  dust  and  insects,  etc.  As  the  visual  images  are 
the  most  important  of  all,  the  shedding  of  tears  would  be  an 
unconscious  effort  to  drive  away  sad  representations,  having 
for  its  foundation  an  analogy  between  the  painful  sensations 
and  the  images.     (4S.) 

Ribot  comments  unfavorably  upon  this  view  as  well  as  upon 
those  of  other  writers.  He  calls  attention  to  the  fact  that  all 
attempts  to  account  for  tears  are  based  upon  their  connection 
with  painful  states  of  consciousness.  But  tears  are  produced 
under  conditions  so  varied  that  this  is  not  adequate.  Ribot 
maintains  that  the  fundamental  fact  of  the  physiology  of  tears 
is  that  they  are  always  accompanied  by  an  increase  in  the  cir- 
culation, but  that  this  simplicity  of  mechanism  is  not  incom- 
patible with  a  diversity  of  causes.  The  circulation  is  accel- 
erated in  joy  and  tears  flow  as  a  result  of  the  increased  blood 
pressure.  Sorrow  is  accompanied  by  a  lowering  of  blood  pres- 
sure, and  in  ihe  early  stages  of  crying  there  is  often  no  shed- 
ding of  tears-  But  in  the  case  of  .sorrow  the  shedding  of  tears 
may  well  belong  to  a  second  stage  in  which  the  return  of  vital- 
ity has  begun.     Now  the  tears  act  as  a  "safety-valve." 

That  there  should  be  so  many  divergent  and  unrelated  opin- 
ions in  the  matter  by  such  authorities  as  Wundt,  Ribot,  and 
Darwin  indicates,  at  least,  the  difficulty  of  the  subject. 
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Before  these  theories  can  be  properly  judged  it  is  necessary 
to  examine  more  closely  ihe  mechanisms  of  the  act  of  crying 
according  to  the  outline  proposed  above  (p.  188). 

Physiological  and  biological  data.  The  lachrymal  apparatus 
consists  of  the  gland,  the  canals,  sac,  ducts  and  nasal  duct. 
Genetically,  lachrymal  glands  first  appear  in  the  amuiota  but 
the  dncl  first  appears  in  the  amphibia.  In  its  embryological  de- 
velopment the  lachrymal  gland  arises  as  a  solid  growth  from 
the  conjunctiva. 

Of  all  the  phenomena  of  crying,  the  tear  is  perhaps  the  most 
puzzli  ng  because  it  appears  under  such  diverse  conditions,  phy- 
siological and  mental.  The  direct  control  of  the  gland  is  by 
way  of  the  ophthalmic  branch  of  the  fifth  nerve,  a  branch  that 
is  also  closely  connected  with  the  nw«,  mouth,  throat,  and 
respiratory  organs.  Tears  can  be  directly  produced  in  many 
ways,  such  as  by  stimulation  of  the  conjunctiva,  the  nasal  mu- 
cous membrane,  the  tongue  or  the  anterior  part  of  the  mouth; 
also  by  powerful  stimulation  of  the  retina  by  light,  electrical 
stimulus,  stimulation  of  the  cranial  or  upper  spinal  afferent 
nerves.  Venous  congestion  of  the  blood  will  also  cause  tears. 
Stimulation  of  the  upper  cervical  sympathetic  is  also  said  to 
cause  3  "'turbid  flow  of  tears;"  but  this  is  a  point  upon  which 
all  are  not  agreed. "     (9,  p.  1312. ) 

Darwin's  view,  supported  more  or  less  by  the  common 
physiological  facts,  is  that  the  closing  of  the  eye,  or  contrac- 
tion of  the  orbicular  muscle,  while  causing  an  undue  pressure 
upon  the  eye,  excites  the  peripheral  nerves,  leading  to  the  lach- 
rymal centre.  Added  stimulation  to  this  centre  also  occurs  as  a 
result  of  increased  circulation  of  the  blood.  When  the  surface 
of  the  eye  is  bruised  or  irritated  tears  flow  freely.  Remote  acts, 
such  as  coughing,  sneezing,  laughing,  vomiting,  all  of  which 
involve  similar  effects  upon  the  circulation  and  respiration,  will 
produce  a  flow  of  tears. 

These  fact.s  all  taken  together  indicate  that  no  single  certain 
explanation  can  be  made  to  account  for  the  tear.  The  mech- 
anisms involved  are  so  interrelated  and  physiological  and  me- 
chanical factors  so  combined  that  the  connection  between  the 
tear  and  a  central  cause,  such  as  grief,  cannot  be  surely  deter- 
mined. The  question  is  still  open,  however,  whether  any  me- 
chanical cause  alone  is  sufficient  to  account  for  the  large  flow 
of  tears  which  sometimes  occurs  in  conncclion  with  a  very  slight 
emotional  disturbance  in  which  the  apparent  stimulation  of  re- 
lated mechanisms  is  small  and  in  which  there  is  probably  no 
strong  congestion  or  spreading  of  stimulus  through  overstimu- 
lation. 

The  facial  movements  receive  little  attention  in  the  returns 
and  the  physiology  of  them  can  go  little  beyond  referring  them 
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to  action  oi  the  facial  nerve  which  is  concerned  in  all  facial  ex- 
pression, and  the  funhcr  fact  that  the  vagus  is  also  concerned 
in  facial  contortioaa 

The  lump  in  the  throat  is  also  obscure  as  a  physiological 
event.  lu  certain  analogous  acts  there  is  affection  of  the  throat 
which  may  throw  light  upon  the  lump.  In  the  globus  hyster- 
icus the  subjective  event  is  that  of  a  constriction  of  the  throat 
or  strangulation.  It  usually  begins  with  a  patnfnl  feeling 
which  arises  in  the  lower  part  of  the  abdomen,  and  which 
mounts  upwards  until  it  reaches  the  neck  and  then  gives  a 
feeling  of  strangulation.  Peterson  says  that  the  condition 
which  exists  is  a  "pharyngeal  spasm"  (5  a).  In  vomiting,  the 
ihroat  undergoes  a  change  very  similar  to  that  described  iti 
crying.  Here  the  act  is  clearly  pnriH)sivc,  namely  to  prevent 
food  from  passing  backward  into  the  trachea.  The  larynx 
rises. — the  epiglottis  is  pulled  down  to  close  the  entrance  to  the 
trachea  and  the  soft  palate  rises  to  close  the  entrance  into  the 
nasal  passages.  The  re.'iuit  is  a  temporary  strangulation,  res- 
piration stops.  A  similar  act  takes  place  in  hiccough,  the  epi- 
glottis closing  the  entrance  to  the  trachea. 

In  connection  with  the  act  of  crying,  attention  was  called  to 
another  phenomenon  also  referred  to  the  throat,  several  report 
as  the  most  important  and  persistent  physical  accompaniment 
of  grief  or  slight  effect  of  a  pathetic  incident,  a  pain  or  discern- 
fort  in  the  throat.  This  may  occur  when  there  is  apparently  no 
other  sign  recognized.  Pain  in  the  throat  persisted  for  a  year, 
in  the  case  of  a  woman  who  grieved  at  the  death  of  a  child. 
The  suggestion,  in  a  case  individually  reported,  that  these  are 
felt  to  be  sometimes  an  effect  of  the  thyroid,  led  to  a  further  ex- 
amination of  the  point. 

There  is  cnnsiderable  evidence  to  show  that  the  thyroid, 
when  enlarged  in  the  condition  of  goitre,  quickly  shows  the 
effect  of  grief  and  all  mental  excitement.  One  case  was  re- 
ported in  which  the  goitre  grew  largely  during  any  continued 
mental  excitement.  Among  the  chief  causes  of  goitre  are  men- 
tioned mental  and  emotional  shocks,  "especially  profound  and 
protracted  anxiety  and  grief."   (5,  p.  498.) 

A  brief  review  of  the  anatomical  facts  of  the  thyroid  may 
throw  a  little  light  upon  the  problem  of  crying.  The  organ  is 
highly  vascular,  its  nervous  control  is  by  way  of  the  middle 
and  lower  ganglia  of  the  cer\'ical  sympathetic  and  through  the 
vagus.  Embryologicaliy  it  is  developed  in  vertebrates  as  a 
ventral  diverticulum  of  the  mouth  or  from  the  pharyngeal 
epithelium.     (38.) 

Phylogenetically  the  ventral  portion  of  the  primitive  phar- 
ynx was  concerned  in  the  transmission  of  food.  The  special 
mechanism   of  this  was  effected  by  what  was  afterward  to  be- 
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come  the  median  element  in  the  thyroid.  It  is  suggested  that 
this  change  of  function  was  correlated  with  the  increasing  size 
of  the  primitive  chordata.  and  consequently  the  ability  to  eat 
larger  prey.  The  larger  food  would  not  have  the  teudeoc>'  to 
escape  through  the  gill  slits,  and  would  not  need  any  assistance 
to  pass  into  the  cesophagus.  (13,  p.  172.)  The  very  close  but 
still  imperfectly  understood  relationship  between  the  thyroid 
gland  and  the  nutritive  processes  of  the  higher  animals  also 
adds  evidence  to  its  primarily  digestive  function. 

Another  effect  of  crying  that  is  to  be  referred  to  glandular 
changes  is  the  increased  salivation:  which  is.  especially  in  chil- 
dren, sometimes  very  pronounced,  partly  accounting  for  the 
tendency  to  swallow  repeatedly  when  crying.  The  salivary 
glands  are  controlled  by  the  facial  ^e^^'e  and  also  by  the  sym- 
pathetics.  The  secretion  varies  with  the  nature  of  the  nerve 
stimulation.  The  saliva  obtained  by  stimulating  the  chorda 
tympani  nerve  is  thinner  and  less  viscid  than  the  so-called  sym- 
pathetic saliva,  which  is  remarkable  for  its  viscidity  (9,  p.  307). 

The  sob  is  a  complex  muscular  act,  a  combination  of  a  down- 
ward pressure  of  the  diaphragm,  rhythmically  performed,  and 
accompanying  actions  of  the  abdominal  muscles.  It  differs 
from  ordinary  deep  breathing,  as  one  may  determine  for  him- 
self by  performing  the  motion,  in  that  the  abdominal  movement 
typical  of  the  sob  is  in  the  direction  of  a  constriction  and  that 
it  is  an  expirator>'  movement.  The  jerkiness  is  accounted  for 
by  Uie  fact  that  the  inspiratory  movement  thus  works  against 
contraction  in  the  direction  of  an  opposition.  It  may  be  noted 
here  that  the  diaphragm  belongs  to  two  physiological  systems, 
the  digestive  and  the  respiratory,  a  fact  which  is  illustrated  by 
the  part  it  takes  in  hiccoughs  and  in  vomiting — acts  which 
need  a  closer  scrutiny  with  reference  to  our  present  topic. 
There  is  some  doubt  whether  vomiting  is  due  partially  to  the 
contraction  of  the  stomach  walls  themselves  or  movements  of 
the  diaphragm  and  abdominal  walls  oul}'.  The  event  consists 
of  nausea,  a  reflex  flow  of  saliva  and  retching  movements,  which 
consist  principally  of  spasmodic  inspirations  with  closed  glottis. 
The  effect  of  these  movements  is  to  compress  the  stomach  by 
the  descent  of  the  diaphragm  and  the  contraction  of  the  abdom- 
inal walls.  It  is  not  shown  that  there  are  any  anti-peristaltic 
movements.  The  causes  of  vomiting  are  very  numerous,  in- 
cluding stimulation  of  the  vagus  of  one  sort  and  another.  The 
afferent  nerves  concerned  in  the  act  are  the  sensory  fibres  of 
the  vagus;  the  afferent  are  the  vagus,  the  phrenic,  and  spinal 
nerves  supplying  the  abdominal  muscles.  Though  the  common 
cause  is  stimulation  of  afferent  nerves  by  the  contents  of  the 
stomach,  the  vomiting  act  is  very  easily  produced  by  remote 
reflex  causes  and  by  emotions — especially  fear  and  grief.     The 
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effect  of  grief  upou  the  digestion  may  also  be  mentioned  here. 
(2o,  p  326.)  The  essential  point  is  that  vomiting  is  a  "spas- 
modic contraction  of  expiratory  abdominal  muscles  and  inspi- 
ratory diaphragmatic  muscles."     {20,  pp.  325-326.) 

Hiccough  is  caused  by  a  twitch  of  the  diaphragm  attended 
by  a  sudden  closure  of  the  glottis,  and  is  most  frequently  caused 
by  gastric  irritation.  It  usually  results  from  an  excitement  of 
the  phrenic  nerve;  but  it  is  also  associated  with  respiratory  cen- 
tres, a  laryngeal  spasm  and  inspiratory  movements.  It  attends 
certain  forms  of  hysteria.  While  conversely  nau.sea  and  hic- 
cough are  often  characterized  by  symptoms  attending  globus 
hystericus,  which  is  described  as  a  painful  feeling  arisfng  in  the 
lower  parts  of  the  abdomen  and  developing  into  the  sensation  of 
a  round  body  which  mounts  upwards — causing  a  feeling  of 
strangulation  in  the  throat.     (5,  p.  585.) 

In  both  these  acts,  the  mechanisms  both  of  respiration  and 
the  digestive  apparatus  are  brought  into  play.  It  must  be  re- 
membered that  the  action  of  the  stomach  itself  as  a  part  of 
the  digestive  .system  is  largely  autonomous.  It  is  an  automatic 
organ  flud  the  stimulation  comes  from  the  contents  of  the  stom- 
ach. The  two  vagi  and  the  solar  plexus  are  however  connected 
with  the  stomach-oesophagus-movements  (20,  p.  312). 

The  close  resemblance  of  the  sob  to  these  digestive  move- 
ments cannot  be  overlooked.  The  movement  of  the  sob  and 
the  vomiting  movement  are  alike  in  every  parlicnlar  except  the 
apparently  accompanying  movement  of  the  stomach  itself  in 
the  movement  of  vomiting  or  the  iutenial  stimulation  from  the 
contents  of  the  stomach.  The  throat  phenomena  occur  in  all 
of  these  physiological  acts  and  all  arc  influenced  by  depressive 
emotional  causes.  One-third  of  the  responses  to  the  question 
whether  nausea  is  an  attendant  symptom  of  the  cr>'  were 
affirmative  in  nature. 

All  of  these  movements  are  results  of  combinations  of  mech- 
anisms that  belong  both  to  the  digestive  and  respiratory  sys- 
tem. The  manner  in  which  this  close  relation  has  been  pre- 
served is  easily  uttderstood  if  one  recalls  the  fact  ihat  the 
respiratory  mechanism  is  an  outgrowth  of  the  digestive  system. 
Embryo  logically  the  lungs  develop  like  a  gland  out  of  the 
oesophagus,  at  least  in  all  amniotic  vertebrates  (17).  Physio- 
logically the  two  functions  are  interacting,  both  in  that  they 
make  use  of  the  same  motor  mechanisms  and  in  other  ways. 
The  breathing  rate  is  affected  by  the  glosso-pharyngeal  nerve, 
especially  in  the  act  of  swallowing  (11,  p.  738).  Strung  stimula- 
tion of  the  olfactory  nerves  and  fibres  of  the  fifth  ner\*e  distrib- 
uted to  the  nasal  chambers  will  cause  expiration.  The  glosso- 
pharyngeal acts  with  the  pneumogastric  as  the  afferent  nen'es 
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of  respiration.  Through  the  pneumogastric  ner\'e  various 
effects  become  common  to  the  two  systems  (20.  p.  563). 

interpretation  of  the  crying  act  as  a  whole.  Do  such  facts 
as  the  above  afford  any  means  of  interpreting  the  action  of 
crying?  On  the  one  hand  there  is  the  fact  that  the  vagus 
nerve  controls  or  may  control  the  greater  part  of  all  the  ac- 
tions that  occur  in  crying.  The  vagus  affects  the  salivary 
glands  and  the  thyroid,  exerts  an  in6uence  upon  the  circu 
lation  and  causes  the  globus  hybtericus  as  a  pharyngeal  spasm. 
It  mediates  movements  and  sensations  of  the  cesophagus, 
movements  of  the  stomach  and  organs  of  voice;  it  tightens  the 
vocal  cords,  opens  and  closes  the  glottis,  controls  abdominal 
muscles,  the  sensations  and  movements  of  respiration  and  the 
contortions  of  the  face.  Two  sets  of  movements,  the  tear  act 
itself  and  the  facial  movements  are.  in  part  at  least,  mediated 
by  other  nerves,  the  movements  of  the  face  by  the  seventh, 
and  the  tears  by  the  fifth  cranial  nerve;  the  vagus  is  closely 
connected  with  the  facial  nerve.  But  the  whole  nervous  con- 
nection of  these  acts  is  so  complicated  that  no  certain  interpre- 
tation can  be  made  on  the  grounds  of  anatomical  relationship 
alone.  Even  thougli  one  should  maintain  that  the  whole  act  of 
crying  is  a  mere  overflow  of  stimulation  and  entirely  the  result 
of  action  of  the  vagus  nerve,  it  must  still  be  asked  why  of  all 
the  combinations  that  can  be  affected  by  the  vagus  nerve  should 
just  this  particular  set  of  movements  accompany  the  state  of 
grief. 

It  remains  to  ask  whether  there  is  any  functional  connection 
between  the  variou.s  cry  acts.  The  closest  similarity  was  found 
between  the  sobbing  act  and  the  act  of  vomiting;  this  included 
similarity  of  the  movements  of  the  diaphragm,  the  throat  phe- 
nomena, in  part  at  least  and  the  affection  of  glands,  including 
tears.  That  this  resemblance  is  more  than  a  fortuitous  one 
cannot  be  proved  by  anatomical  evidence  alone,  and  must,  in 
any  case,  rest  upon  circumstantial  evidence.  But  there  is  other 
proof  that  this  is  not  a  mere  accidental  resemblance. 

If  the  acts  of  co'ing  and  laughing  are  considered  together  it 
will  be  noticed  that  there  are  here  not  only  phenomena  of  a 
peculiar  kind,  but  the  antithesis  in  several  important  ways  ol 
the  two  will  be  evident.  Obviously  the  crying  act  and  the 
laugh  accompany  typically  mutually  exclusive  and  opposite 
states.  The  laugh  is  largely  an  expiratory  act,  the  crj',  that 
is  the  typical  adult  cry.  with  the  sob  is  an  inspirator}' act.  The 
muscular  movements  in  the  case  of  the  langh  are  felt  to  be  of 
the  lower  abdominal  muscles  and  are  different  in  character 
from  the  .sobbing  movements,  though  lx)th  are  rhythmical. 
The  laughing  movement  is  performed  by  a  braciug  of  the  dia- 
phragm and,  at  the  same  time,  a  rhythmic  contraction  of  the 
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walls  of  the  abdomen  so  that  the  diaphragm  is  gradually  forced 
upward.  The  movement  of  the  sob,  as  has  bceu  said  above,  is 
a  forcing  downward  of  the  diaphragm  with,  at  the  same  time, 
an  action  of  the  upper  abdominal  muscles  acting  in  an  upward 
direction.  The  facial  movements  are  also  opposite.  In  the 
laugh  the  face  is  as  it  were  pulled  together;  the  comers  of  the 
mouth  are  pulled  upward  and  the  ejebrows  are  brought  down- 
ward. In  the  cry  the  eyebrows  are  lifted  and  the  mouth  is 
pulled  downward.  Another  well  known  effect  of  the  laugh 
upon  the  lower  abdominal  mechanisms,  namely  the  relaxation 
of  the  sphincters,  is  to  be  compared  with  the  effects  upon  the 
glandular  apjjendages  that  occur  in  crying. 

The  circulatory  differences  are  not  so  certainly  determined 
but,  in  laughter,  there  is  an  increased  circulation,  dilatation  of 
blood  ves-sels,  increased  muscular  movement  and  the  effect  upon 
digestion  is  beneBcial,  The  opposite  couditious  accompany 
grief. 

All  of  these  facts  put  together  establish  a  strong  probability 
of  the  close  connection  of  the  acts  of  laughing  and  crying  with 
the  movements  that  are  connected  with  the  digestive  system — 
that  laughing  is  the  accompaniment  of  movements  that  pro* 
mote  digestion  and  that  crying  is  a  part  of  the  process  which 
is  involved  in  the  act  of  rejection  of  food.  This  hypothesis  re- 
ceives support  from  so  many  sources  that  it  can  scarcely  be 
disregarded.  The  sobbing  act  itself,  with  its  throat  accom- 
paniment similar  to  the  acts  of  vomiting,  the  effects  of  glandu- 
lar structure  are  all  parts  of  the  digestive  movements  of  one 
kind  or  another.  The  apparent  part  played  by  the  thyroid  is 
abio  strongly  corroborative  of  this  view.  Its  close  connection 
with  the  digestive  system  phylogenetically  suggests  that  it  is 
directly  affected  by  nervous  stimulation.  If  we  accord  any 
credit  to  the  view  that  emotional  expression  often  involves 
structures  and  functions  that  are  at  the  present  time  iu  a  state 
of  disuse  in  the  human,  the  direct  effect  of  the  thyroid  both 
as  a  secretory  organ  and  as  a  mechanism  connected  with  the 
movement  of  food  in  the  alimentary  canal  would  be  expected. 
The  further  effect  of  such  an  action  upon  the  shedding  of  tears 
iscon6rined  by  the  connection  between  affections  of  the  thyroid 
and  disturbance  of  the  eye  seeu  in  exophilialmic  goitre. 

Two  views  have  now  been  exploited  one  of  which  cxplaius 
the  act  of  crying  as  a  whole,  as  iu  itself  a  meaningless  physio- 
logical act,  and  the  view  .supported  in  this  paper,  which  seeks 
to  interpret  the  series  of  movements  as  a  connected  function. 
That  this  latter  view  is  in  keeping  with  the  whole  tendency  of 
thinking  in  regard  to  the  expression  of  the  emotions  since  Dar- 
win's time  will  probably  be  admitted  by  every  oue.  The  views 
in  regard  to  play  represeuted   by  Groos  are  iu  point  as  con- 
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trasted  with  the  older  Spencer-Schiller  overflow  theory,  namely 
that  play-actions  are  co-ordinations  of  an  instinctive  character 
serving  ends  in  the  life  of  the  individual. 

Many  other  examples  of  tendency  in  the  direction  of  the 
instinct  theory  of  emotional  expression  could  be  given,  each 
one  of  which  strengthens  the  evidence. 

Now,  it  is  necessary  to  take  into  account  all  of  the  partial 
conclusions  that  have  been  reached  in  order  to  see  more  dearly 
the  place  of  the  crying  state  among  the  psychological  functions. 
The  physiological  evenLs  of  the  cry  considered  as  call  in  a  state 
of  helplessness,  as  it  is  seen  in  the  young  child  (the  cry  in 
which  the  deep  inspiration  and  strong  vocalization  are  the  dis- 
tinguishing features),  soon  becomes  complicated  with  the  phe- 
nomena that  have  been  called  rejection  movements  and  which 
are  apparently  connected  with  the  digestive  system.  These 
symptoms,  belonging  purely  to  the  collapsed  stage  of  the  crying 
state,  combine  at  many  points  with  the  call  cry.  The  move- 
ments may  to  a  certain  extent  antagonize  each  other,  as  when 
the  effort  to  call  is  maintained  against  the  collapse  tendency  of 
the  nervous  system.  That  the  long  inspirations  of  the  cry  are 
associated  with  the  effort  to  cry  aloud  in  order  to  obtain  assist- 
ance can  hardly  be  doubted.  And  there  may  be  in  the  peculiar 
inspiratory  movements  certain  useful  acts  apart  from  this  mo- 
tive, such  as  gaining  vocal  power  and  at  the  same  time  main- 
taining a  firm  contraction  of  the  abdominal  muscles  which  is 
necessary  for  preparation  for  strong  action.  The  deep  inspira- 
tion without  this  additional  effort  is  one  in  which  the  abdominal 
muscles  are  relaxed  or  drawn  outward.  Similar  actions  are 
shown  in  the  practice  of  girding  the  abdomen  for  strong  mus- 
cular effort,  as  is  sometimes  done  by  athletes. 

Thus  there  are  two  distinct  elements  in  the  physical  actions 
of  crying  separate  in  their  motive  but  taking  place  within  the 
one  psychological  act  followed  by  collapse  or  cessation  of  effort. 
The  call  cry  with  its  deep  inspiration  and  strongly  active  aspect 
gives  way  to  the  hopeless  cry  which  is  passive,  a  breakdown 
accompanied  by  body  proslratiou.  sobs,  tears,  lamentations, 
self-torture,  and  physiological  movements  of  "rejection."  It 
would  be  difficult  to  imagine  a  combination  more  clearly  repre- 
senting the  giving  up  of  the  struggle  of  adjustment  to  environ- 
ment and  helplessness.  The  fear,  hunger,  and  anger  cry  are 
all  e.ssentially  cries  for  help.  The  adult  does  not,  as  a  rule, 
cry  for  help,  but  he  helps  himself  through  this  stage  and  then, 
at  the  end,  breaks  down,  when  the  schism  between  the  need 
and  the  energy  becomes  too  wide.  So  that  it  is  quite  readily 
explained  why  the  breakdown  form  of  cr>*ing  goes  only  with  a 
high  degree  of  nervous  development.  Under  conditions  of 
tense  effort  the  nervuuii  system  repudiates  the  imposition  that 
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is  put  upon  it,  breaks  through  the  will  and  throws  to  the  winds 
all  the  accumulation  of  adaptive  machinery  and  hereditary-  pre- 
cautions. The  individual  throws  himself  xvithout  restraint 
upon  his  environment.  Like  its  opposite,  laughter,  then,  cry- 
ing is  essentially  non-adaptive  in  its  character.  It  lacks  the 
incisive  character  of  the  common  instinctive  reactions.  It  is 
diSiised,  and  unco-ordinated  and  the  movements  that  are  most 
characteristic  of  it  are  not  adapted  to  any  immediate  end. 
How  shall  we  interpret  such  action  on  the  hypothesis  of  the 
survival  of  the  fittest  among  the  psychophysical  functions. 
Possibly  it  can  be  interpreted  as  Mosso  understands  fear,  a  flaw 
in  the  organism.  Possibly  its  usefulness  as  a  restorative  of 
equilibrium  in  the  body  or  to  relieve  the  nervous  tension  is 
quite  enough  to  assure  it  a  place  among  the  functious  which 
have  survived.  But  there  is  another  element,  that  is,  its  social 
significance.  The  purpose  of  the  cry  as  call  is  social;  it  de- 
mands and  assumes  the  co-operation  and  good  will  of  kind. 
The  hopeless  cry  also  stands  for  a  condition  which  also  calls 
for  some  form  of  relief  The  crying  act  is  therefore  a  psycho- 
social situation  and  both  the  call  cry  and  the  cry  of  despair 
have  come  to  have  a  social  significance.  It  is  the  reverse  of 
the  objective  side  of  the  act  of  helpfulness  which  lies  at  the 
bottom  of  social  development.  Therefore  the  ability  to  cry ; 
stands  primarily  for  need,  and  not  for  any  moral  state  of  the 
crier.  To  express  his  need  the  infant  and  the  young  child  are 
over- expressive.  The  cry  in  its  effect  upon  the  parent  and 
nurse  is  an  imperative  demand  quite  out  of  proportion  to  the 
actual  distress  and  out  of  proportion  nowadays  to  the  danger 
of  neglect.  But  under  stimulus  of  instiuci  the  child  uncon- 
sciously simulates  physical  pain  and  severe  suffering.  The 
gasp  and  the  prostrate  position  of  the  cry  of  the  adult  are  also 
extravagant  and  over-expressive.  It  simulates  or  stands  for  a 
total  giving  up  and,  in  itself,  in  some  respects,  resembles  the 
actions  of  dying.  The  modified  cry  of  civilized  man,  there- 
fore, stands  for  this  greater  event  and  the  elicitation  of  sym- 
pathy, so  notoriously  accomplished  by  the  mere  suffusing  of 
the  eyes  with  tears,  is  symbolic  of  the  greater  need  and  derived 
from  it.  The  deep  hold  that  this  act  has  upon  the  .social  sym- 
pathies is  surprising  when  one  understands  how  much  out  of 
proportion  to  need  and  even  moral  deserts  it  is.  Another  factor 
has,  of  course,  assisted  in  the  reduction  of  the  cry  and  the 
emphasis  of  the  tear  as  its  symbol,  namely,  the  tendency  for 
all  emotional  expression  to  become  centered  in  the  face.  For 
with  the  advent  of  clothing,  the  race  has  come  more  to  "live 
in  its  face." 

The  theory  of  the  cry  that  is  based  upon  its  usefulness  phy- 
siologically is  in  the  tight  of  this  interpretation  inadequate ;  it 
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reaches  to  very  little  depth.  Like  other  actious  of  an  instinct- 
ive character  crying  aims  at  its  mark  without  special  reference 
to  the  itiimediate  effect  upon  the  physiological  actions  of  the 
organisms.  Just  as  we  flee  in  the  presence  of  danger  at  the 
risk  of  our  hearts  and  cerebral  arteries,  so  we  cry  even  at  the 
expense  of  our  nervotis  energy.  The  compensation  is  in  the 
provision  that  is  made  for  the  removal  of  the  particular  trouble 
toward  which  the  instinctive  action  is  directed  and  the  social 
aid  that  is  commanded.  In  other  regards  the  body  takes  a 
chance.  The  crier  gets  his  mental  relief,  and  doubtless  the 
body  for  the  most  part  is  not  especially  benefited  by  the  act. 

The  acts  of  crying  are,  thus,  by  no  means  a  mere  symbol  of 
the  act  of  giving  np  the  struggle.  The  movements  in  them- 
selves have  significance  and  are  a  means  towards  an  end.  They 
are  physiologically  cessation  aud  even  reversal  of  the  will  to 
live  and  be  nourished. 

If  the  question  arise  as  to  bow  these  particular  movements 
may  have  gotten  associated  with  the  particular  mental  states 
that  they  accompany,  the  answer  must  be  because  they  have 
never  been  dissociated  from  it  Dislike  expressed  in  move- 
ments of  rejection  or  withdrawal  is  the  most  primitive  displeas- 
ure: when  displeasure  is  intense  it  brings  to  light  the  movements 
that  are  naturally  a  part  of  it  and  which,  it  is  quite  possible, 
are  present  in  the  small  in  all  expressions  of  displeasure.  We 
have  learned  from  recent  psychologists  to  associate  non-assim* 
ilative  states  and  actions  with  states  of  displeasure,  and  these 
cry  acts  are  simply  these  writ  large. 

If  this  argument  is  justified,  it  is  evident  that  there  is  in  the 
cry  act  a  very  primitive  form  of  emotioual  expression  or  physi- 
cal correlate  of  the  mental  event  of  displeasure.  The  peculiar 
non-adaptive  nature  aud  diffusive  character  of  the  body  effects 
in  crying  are  set  apart  from  the  ordinary  emotional  reactions 
and  we  can  suppose  that  it  strikes  deeper  into  the  organic  life 
than  they.  In  a  word,  crying  is  an  expression  on  this  inter- 
pretation  of  displeasure  in  its  most  generic  form. 

The  social  aspect  of  the  cry  is  so  clearly  illustrated  in  the 
typical  early  grief  cry  of  the  child  that  its  significance  can 
hardly  be  missed.  The  child  turns  his  back  and  covers  his 
face  to  cry,  or  throws  himself  upon  the  floor,  an  evidence  of 
the  cessation  of  appeal  or  effort  to  obtain  something,  but  social 
aid  is  thereby  profoundly  stimulated  and  the  physiological  acts 
signifying  cessation  of  appeal  have  come  to  be  more  effective 
than  the  effort  acts  themselves. 

Summary  of  the  Psychology  of  Crying.  Crying,  though  an 
exceedingly  interesting  and  fundamental  topic  in  expression  of 
the  emotions,  has  been  a  neglected  problem.  The  present  ap- 
proach to  it  includes  the  interpretation  of  from  several  sources 
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(i)  Returns  from  a  questionnaire,  (2)  data  from  ethnological 
material,  (3)  physiological  data,  (4)  the  scattered  literature 
upon  the  subject. 

Cr>'ing  occurs  under  many  different  mental  and  physical  con- 
ditions, bat  its  essential  element,  psychologically,  proves  to 
a  feeling  of  helplessness  in  the  infant  shading  into  a  feeling 
of  hopelessness  and  surrender  of  effort  in  the  typical  adult 
cry.  The  important  conclusion  is  that  crying  in  its  last 
analysis  is  a  situation  in  which  a  reaction  has  taken  place  at 
the  end  of  a  period  of  stress  in  which  there  has  been  strong 
effort  and  depleted  nen.'ous  energy.  It  is  essentially  a  break- 
down of  the  nature  of  a  cessation  of  adaptation  to  environ- 
mental conditions.  An  analysis  of  the  crying  act  itself  into 
its  component  physiological  parts  shows  the  following  to  be  the 
most  important  traits:  disturbances  of  the  circulation,  body  at- 
titudes, sobs,  tears,  lump  in  the  throat  and  vocalization.  There 
are  clearly  two  groups  of  symptoms  that  accompany  different 
moments  in  the  crying  act.  The  first  group  are  the  active 
movements  of  call,  as  represented  by  the  vocalization  of  the 
young  child.  The  second  group,  including  the  facial  expres- 
sion, the  sob,  the  lump  iu  the  throat,  the  tears,  prove  to  be 
closely  associated  with  movements  of  the  digestive  apparatus, 
and  are  interpreted  as  "rejection"  movements,  going  back  to 
the  primitive  form  of  rejection  of  food.  The  theories  that  ex- 
plain crying  merely  as  an  "overflow"  of  energy  or  as  inherited 
habit  seem  inadequate.  By  studying  the  actions  of  laughing 
and  crying  in  relation  to  each  other,  still  further  evidence  is 
obtained  for  the  "rejection"  theory. 

These  movements  are,  according  to  this  interpretation,  a 
primitive  form  of  expression  on  the  physical  side  of  the  mental 
state  of  displeasure.  The  mental  and  the  physical  act  having 
never  been  dissociated  from  each  other,  the  suggestion  is 
made  that,  in  more  subdued  form,  some  such  actions  occur  as 
the  correlate  of  all  states  of  displeasure.  Theparticular  form  of 
expression  of  helplessness  by  the  cry  has  been  preserved  to- 
gether with  its  subjective  correlate,  pity,  as  a  fundamental 
psycho-social  situation, 
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WUNDT'S   DOCTRINE   OF   PSYCHICAL   ANALYSIS 

AND  THE  PSYCHICAL  ELEMENTS,  AND 

SOME  RECENT  CRITICISM. 

II.     FbBI.INO  and  FBaUNG*ANA[.YSIS. 


By  Bduund  H.  Holx^itds. 


It  is  important,  in  order  correctly  to  interpret  Wundt's  later 
theory  of  feeling,  that  we  clearly  understand  his  position  on  the 
subject  in  his  two  earliest  works.  That  position  may.  like 
the  theory  of  perception  which  it  accompanies,  be  described  as 
epistemological. 

In  the  Bfiirage,  as  has  already  been  explained,  the  pure  sen- 
sation is  the  original  element,  and  the  perceptional  process  is  a 
series  of  unconscious  judgments  or  inferences.'  As  a  result  of 
such  unconscious  judgment,  feeling  and  sensation  in  the  stricter 
sense  are  distinguished  as  respectively  the  subjective  and  objec- 
tive moments  in  the  pure  sensation.  This  distinction  is  there- 
fore not  original,  but  the  result  of  reflection.  It  appears  only 
with  self- consciousness  and  the  distinction  of  the  self  from  its 
objects.  Toil  uo  real  separation  in  the  pure  sensation  corre- 
sponds, but  only  a  lendeucy  of  ihe  stimulus  rather  to  produce 
an  objective  impression  than  a  feeling  of  chanye  in  the  organ 
of  perception,  if  the  sensation  is  predominautly  objective:  orihe 
opposite  tendency  if  it  be  predominantlj*  subjective.'  The 
Voriesuns^eji  merely  amplify  this  treatment.  Sensations  and 
feelings  are  both  based  on  an  unconscious  'logical'  process,  and 
thedistinclinn  between  them  is  not  a  distinction  in  thisprocess, 
but  in  the  ends  to  which  they  are  directed.  Feeling  is  directed 
to  an  activity  of  the  subject,  .sensation  to  the  kuowledgc  of  ob- 
jects. Sensations  have  the  end  of  knowledge;  but  we  not  only 
know  objects,  we  are  also  attracted  t)r  repelled  by  them.  Feel- 
ings are,  therefore,  an  essential  part  of  our  physical  life,  and 
give  to  it  its  color.  They  all  refer  to  an  activity  or  passivity, 
to  some  state,  of  the  self.  The  distinction  l>etween  feeling  and 
sensation  is  contemporary  with,  and  due  to.  that  between  sub- 
ject and  object.* 

Here,  then,  feelings  are  distinguished  from  sensations,  as  the 
result  of  an  unconscious  judgment,  in  the  process  of  distinction 
of  subject  from  object.     Tht  psychological  basis  of  this  dlstinc- 

^BeitrSge,  424,  437.  etc.        '<3.  e.  y^oo.       ^Vorl.,  U,  1-5,  15*16. 
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tion  is  that  the  feelings  are  'subjective'  in  character,  while  the 
sensations  are  'objective.'  The physiohi^ical  basis  is  a  pecul- 
iarity in  the  process  in  the  end  organ  which  tends  to  make  it  an 
object  of  attention  for  itself,  in  the  case  of  feeling;  or,  in  that  of 
sensation,  to  cause  it  to  be  comparatively  unattended  to  in  the 
interest  aroused  rather  by  the  'objective  impressions'  which  it 
mediates.' 

When  we  come  to  the  first  edition  of  the  Physioiogische 
Psycfwhgie,  the  epistemological  distinclion  has  disappeared. 
Wundt  renounces  it  by  name,  in  a  passage  which  reappears  in  all 
the  succeeding  editions  until  the  fifth.  Here  it  is  dropped,  prob- 
ably because  Wundt  felt  that  his  revision  of  the  VorUsungen, 
with  its  explicit  disclaimer  of  his  earlier  theory  01'  perception, 
was  sufiBcieut.  It  is  important  that  we  see  clearly  what  he 
means  to  abandon  in  this  passage,  and  what  not.  The  sen- 
tence reads  as  follows  :  "I  mnst,  finally,  point  out.  as  a  con- 
ception ^ar^/y  belonging  to  the  epistemological  view  (of  feel- 
ing), that  which  I  myself  once  advocated,  according  to  which 
feeling  is  everywhere  based  on  an  unconscious  process  of  infer- 
ence, by  which  the  change  in  our  inner  state  aroused  by  sen- 
sations or  ideas  is  defined  as  subjective  (Vorlesungen  iiber  die 
Menschen  und  Thierseele,  Bd.  2.)."" 

According  to  this,  then,  the  earlier  theory  of  feeling  was  only 
in  part  epistemological,  and  that  which  made  it  so  was  its  ap- 
peal to  an  unconscious  judgment  di!«;riminating  between  sub- 
ject and  object.  That  this  is  Wundt's  meaning  is  clear  from 
the  fact  that  he  still  continues,  especially  in  the  second  and 
following  editions  of  the  Physiologiscke  Psychologies  to  distin- 
guish feelings  and  sensations  as  'subjective'  and  'objective.' 
The  second  edition  of  the  Vorlesungen  ^  while  its  preface  defi- 
nitely disclaims  all  the  matter  in  the  first  which  it  has  omitted, 
reproduces  all  the  passages  in  it  which  contain  this  distinction. 
It  appears  then  that  'subjective'  and  'objective'  have  for 
Wundt  some  psychological  meaning.  They  correspond  to 
some  introspective  distinction,  and  what  that  is  we  must  look 
to  their  further  application  to  discover. 

We  find  at  once  a  considerable  advance  in  clearness  of  treat- 
ment in  passing  to  the  first  edition  of  the  Grundzuge,  The 
pure  sensation  is  the  primitive  element,  and  in  it  we  distinguish 
intensity,  quality,  and  feeling-toue."  But  the  feeling  is  not, 
like  the  two  attributes,  an  original  and  independent  constituent 


1  This  physiological  difference  is,  of  coarse,  not  a  newttaeorr.  Cf., 
r.  g..  F.  D.  E.  Scbleiermacbcr,  Psychotogie,  63  ff.  (.ed.  by  George, 
SUmml.   Werke,  VI.) 

^Phys.  Psych.,  460;  and  ed.,  I.  496;  3d,  I,  540;  4th  ('partly*  omit- 
ted). I. 
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*Pkys,  Psych.,  373. 
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of  consciousness.  In  the  first  place,  it  is  determined  by  the  in- 
tensity and  quality  of  the  sensation.  In  the  second,  the  feel- 
ing-tone disappears,  when  we  consider  the  sensation  by  itself, 
witbout  reference  to  the  consciousness  into  which  it  enters, 
while  from  inleusity  and  quality  we  cannot  abstract  without 
destroying  the  sensation.  Feeling  is.  then,  a  third  aspect  super- 
added upon  sensation  in  so  far  as  it  stands  in  relation  to  con- 
sciousness; or.  it  is  this  relation.  We  call  it  scuse-feeling  or 
feeling-tone.  All  sensations  have  some  degree  of  feeling-tone, 
and  those  in  which  it  is  prominent  we  call  (sensory)  feeling, 
while  those  which  have  little  of  it  are  called  sensations  in  the 
narrower  sense.' 

The  .second  edition  points  out  that,  while  there  can  be  no 
feeling  without  sensation,  there  must  be,  because  of  the  indif- 
ference-zone, some  sensations  without  feeling.*  (The  first, 
p.  273,  admits  this  only  as  a  theoretical  possibiUty.)  Its  im- 
portant advance,  however,  is  in  defining  what  conscions  relation 
constitutes  feeling. 

Feeling  is  insufficiently  defined  by  referring  it  to  the  general 
state  of  consciousness,  for  sensation  "in  all  its  constituents 
must  be  conceived  as  a  reaction  of  our  consciousness. " '  Qual- 
ity and  intensity,  no  less  than  feeling,  can  be  conceived  as  sub- 
jective reactions  of  consciousness  upon  certain  fnrms  of  outer 
stimulus.  The  prtxress  underlying  feeling  is  iherefure  not  sep- 
arable frora  that  underlying  .sensation.  It  is  nearer  the  truth 
to  say  that  in  the  indivisible  whole,  a  sensation  of  fixed  quality, 
intensity,  and  feeliag-tone,  the  latter  represents  M^  constihieni 
in  the  case  of  which  we  are  7tot  immediately  impelled  to  refer  to 
objccUve  relations  of  the  sfimtiti.  In  reality  sensation,  while  un- 
analyzable,  is  not  a  simple  process  either  physically  or  psychi- 
cally. Th&  mode  of  appi^rception  is  an  inseparable  constituent 
of  all  the  sensations  which  we  can  psychologically  examine. 
Accordingly  sense-feeling  is  immediately  comprehensible  when 
we  think  of  it  as*' the  mode  of  reaction  of  the  appcrceptional  etctiv- 
ity  upon  the  sense- excitation."  Hence  the  infiueace  of  the  gen- 
eral .state  of  mind  upon  feeling-tone,  and  the  more  .subjective 
significance  which  we  give  to  it,  and  also  its  reference  to  will.* 

Briefly,  then,  the  theory  of  the  first  period  holds  that  there 
is  but  one  class  of  elements,  sensations.  Keeling  is  a  third 
attributir  of  most  of  these,  and  represents  their  subjective  as- 
pect. More  specifically,  it  corresponds  to  or  is  the  mode  of 
reaction  of  attention  upon  sensational  content.  The  way  in 
which  a  perception  is  taken  up  into  consciousness  at  large  de- 
termines feeling.     Feeling  thus  depends  on  the  general  snb- 


t  O.  c.  426-427.  273- 
"  O,  c.  I,  272,  465. 


»  O.  c.  I,  466. 
*  O.  c.  I,  491.492. 
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jective  disposition  in  a  way  which  is  not  tnie  of  quality  and 
intensity.     Its  poles  are  pleasantness  and  unpleasantness. 

The  only  material  in  the  second  period  which  concerns  our 
present  problem  is  found  in  the  two  articles.  Veber  psychchgische 
Methoden,  and  Zur  Lekre  vom  ]ViiIen^  in  the  Studien  of  1883. 
In  the  first,  we  have  merely  the  indication  that  there  is  now 
for  Wundt  a  problem  of  feelind-analysis.*  In  the  second, 
quality  and  intensity  of  feeling  are  mentioned  for  the  first  time, 
and  its  close  relation  to  will  is  emphasized.  Pleasure  and  pain, 
in  the  form  of  desire  and  repulsion,  govern  all  volition.  Feel- 
ing is  on  the  one  hand  inseparable  from  sensations  and  ideas, 
and  on  the  other  it  could  not  exist  without  a  will  the  tendency 
of  which  it  manifests.'  These  articles,  then,  show  that  Wundt 
was  moving  toward  the  position  of  the  third  period,  where 
feeling  appears  as  an  independent  element.* 

This  position  is  defended  for  the  first  time  in  the  System  der 
Philosophie,  1SS9.  Inner  experience  is,  we  are  here  told,  a 
manifold  of  ideational  processes,  with  which  feelings  are  insep- 
arably connected.  We  directly  relate  these  feelings,  as  sub- 
jective, to  the  connected  ideas,  thought  of  as  objective.  Since 
feelings  can  never  be  thought  of  as  objects,  as  the  ideas  can,  it 
is  an  unavoidable  tendency  of  the  naive  consciousness  to  make 
them  part  of  the  ideas,  especially  of  those  which  concern  the 
body  and  its  movements,  and  finally  independent  ideas  them- 
selves. The  ambiguous  use  of  the  word  Empfindung  has  as- 
sisted in  this  perversion  of  the  facts  of  inner  experience.  Mod- 
ern psychology  has  restricted  the  word  to  the  elementary 
unanalyzable  constituents  of  consciousness,  and,  in  a  narrower 
sense,  to  the  elements  of  ideas.  As  such,  sensations  have  in- 
tensity and  quality  as  attributes.  We  also  speak  of  xh^ftreling- 
i&tu  of  sensations,  by  which  we  imply  that  every  sensation  has 
a  relation  to  our  own  action  and  passion.  This  relation,  how- 
ever inseparable  from  the  sensations,  is  not  objeciified  along 
with  them,  nor  does  it  var>'  in  like  measure  with  their  intensity 
or  quality.  It  therefore  cannot,  with  these,  be  classed  as  a 
third  fundamental  attribute  of  sensations.  Hence  the  attempt 
to  reduce  all  feelings  and  feeling-complexes  to  feeling-tone  of 
sensations  is  invalid,  and  its  absurdity  becomes  evident  as  soon 
as  an  attempt  is  made  to  explain  in  this  way  the  affective  result 
of  such  a  complex  as  a  work  of  art. 

In)mediate  experience  baa,  therefore,  as  its  content  objective 


^Studien  1.5.6. 
"  O.  c.  544.  349-350- 

■  As  before,  the  3tt  and  4tb  edi.  of  the  Phys,  Psych,  reprodnu  the 
treatment  of  the  znd. 
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ideas  and  accompanying  subjective  circumstances.  The  first 
task  of  psychological  analysis  is,  then,  to  discover  the  last  ele- 
ments of  these  two  constituents  of  experience.  We  may  restrict 
the  name  sensaiions  to  the  elements  of  the  6rst,  and  call  the 
elements  of  the  second  simple  feelings.  The  separating  abstrac- 
tion is  difficult  in  the  ca.se  of  feeling,  because  it  has  not  the 
reference  to  an  object  which  permits  the  definite  isolation  of  the 
idea  as  an  object  of  attention.  Feeling  is  always  attached  to 
some  perceptual  content,  and  is  particularized  only  by  such  a 
connection.  Will,  like  feeling,  always  appears  in  intimate 
connection  with  idea  and  sensation;  but  the  absence  of  identity 
between  ihem  is  established  by  the  fact  that  the  same  sensa- 
tional content  may  appear  without  the  will,  and  that  a  will  of 
the  same  character  may  attach  itself  to  an  entireh'  different 
content. 

Simple  feelings,  like  elementary  sensations,  are  "primitive 
facts  of  consciousness"  not  lo  be  derived  from  anything  beyond 
their  immediate  presence  there.' 

It  follows,  then,  that  the  content  of  consciousness  divides 
into  acts  of  will,  feeling,  and  ideation.  The  three  are  never  sep- 
arated. Ideation  is  objective,  feeling  is  a  subjective  reaction 
on  the  ideas,  based  ou  the  volitional  activity  of  the  subject. 
Pleu.sure  and  pain  are  its  chief  directions,  corresponding  to  the 
chief  directions  of  the  will.' 

Wundt's  reasons  for  separating  feeling  as  an  independent 
element,  as  they  appear  in  the  course  of  his  discussion  here, 
may  be  put  under  four  heads,  which  have  already  been  men- 
tioned in  another  connection,  (i)  Feeling  "is  not  objectified. 
with"  sensation.  (2)  Experience  as  a  whole  has  an  objective 
and  a  subjective  side;  feelings  are  the  elements  of  the  latter, 
sensations  of  the  former.  (3)  The  feeling  attached  to  a  sensa- 
tion does  not  vary  in  like  measure  with  its  intensity  or  its  qual- 
it>',  and  is  not,  therefore,  like  them  an  attribute  of  the  sensa- 
tion. (4)  While  feeling  or  will  is  always  attached  to  some  sen- 
sation or  ideational  content,  the  connection  is  not  invariable; 
the  same  content  may  appear  without  the  feeling,  or  a  like  feel- 
ing may  attach  itself  to  a  different  content. 

The  last  two  of  these  reasons,  as  was  pointed  out  in  the  pre- 
vious paper,  amount  to  independent  variability  \r\  the  sense  in 
which  It  was  there  defined  as  the  test  of  an  element.  The  first 
two  contain  the  same  'objective-subjective'  distinction  which 
we  found  used  in  the  first  period.  As  there,  so  here,  Wundt 
fails  to  specify  the  psychological  meaning  of  this  distinction. 

The  chief  directions  of  feeling  are  still  the  pleasant  and  the 
unpleasant,  and  as  yet  there  is  no  mention  of  the  great  variety 


iSyat.d.  Phil.,  380.387, 
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of  its  qualities  as  compared  with  those  of  sensation.  It  is  im- 
medialely  referred  to  the  will,  but  this  couueccioa  is  not  new, 
OS  the  will  is  with  Wundt  equivalent  to  apperception  or  attea- 
tion.' 

Coiiceniing  the  method  of  feeling-analysis,  we  find  the  state- 
ment that  feeling,  since  it  has  no  reference  to  an  object,  cannot 
be  isolated  as  an  object  of  attention.*  It  cau,  however,  be  par- 
ticularized by  its  connection  with  a  sensational  substrate. 
That  is  to  say.  this  perceptual  content  can  be  isolated,  and  in 
this  way  the  feeling  attached  to  it  may  also  be  separated  from 
the  total  feeling-content  of  that  moment. 

It  involves  some  repetition  to  reproduce  all  of  Wundt's  dis- 
cussion of  the  present  subject  in  the  article  Zur  Lehre  von  den 
Gemidksbewegungen.  But  It  seems  best,  at  the  risk  of  tedium, 
to  afford  the  reader  every  opportunity  to  examine  his  termi- 
nology in  its  various  contexts. 

His  primar>'  ilefinition  here  is,  that  sensations  are  the  not 
further  analyzjible  qualitative  elements  of  ideas,  in  at>straction 
from  the  connections  in  which  they  always  occur,  and  feeliug 
is  the  subjective  reaction,  as  pleasure  or  pain,  upou  sensation 
or  idea,  which  expresses  our  inward  relation  to  the  external 
excitations.*  The  ideas  are  the  objective  portion  of  inner  ex- 
perience. The  subjective  conditions  may  be  divided  into  two 
classes,  the  feelings  and  the  emotions.  The  latter  cause  a  no- 
ticeable change  in  the  train  tif  ideas.  When  we  abstract  in  the 
case  of  any  given  emotion  from  this  change,  a  feeling  always 
remains  to  which  the  change  was  due.  The  feelings,  therefore, 
must  be  regarded  as  the  more  simple  processes.  They  are  es- 
sential elements  of  every  emotion,  but  not  every  feeliug  leads 
to  an  emotion.  The  emotion  is  also  connected  with  concomi- 
tant physiological  phenomena,  which  are  either  absent  or  very 
weak  in  the  case  of  feeling.  Feeling  is  thus  the  simple  element 
of  all  emotive  processes,  as  sensation  is  of  all  ideational  proces- 
ses,— not  further  to  be  defined  or  analyzed.  There  is,  however, 
a  distinction,  in  that  the  conditions  of  sensation  are  also  sim- 

^  Cf.  Stttdieu,  I.  350  and  Logik,  2d  ed..  II,  2,  pp.  164-168. 

•  This  i»  the  iovartahle  teaching  of  Wondt.  There  is,  however,  a 
passage  in  giz,  4a,  of  the  Grundnss,  which,  as  translated  st  p.  t6a  of 
the  first  EuRlish  edition,  seems  to  contradict  it.  Here  we  are  tolil  that 
under  certain  comlitions  "the  concentration  of  the  attention  upou  it 
can  Kenerftlly  tnalce  any  partial  feeling  whatever  predominant."  Com- 
parison of  the  fir&t  German  edition  at  pp.  190-191,  however,  shows 
that  the  'tt'  of  the  English  version  is  ambi|iruou9,  while  the  original  ia 
quite  clear.  The  attention  i«  directed  upon  "den  eigenen  subjectiven 
Ztisland"  (*'.  e.,  as  the  context  shows,  the  sensational  suhstrate  of  the 
composite  feeling),  and  "  iu  dicscui  Fallc  hat  dann  zugleich  digse 
Ricbtung  der  Auftnerksamkeit  tneist  die  Eigenschaft,  ein  beliebigea 
Partialgeliihl  zum  bevorzugten  machen  zu  konneu." 

'^Siudien,  VI,  337. 
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pie,  while  those  of  feeling  are  most  varied  and  intricate.  Feel- 
ing is  determined  both  by  the  ideational  content  and  by  the 
whole  condition  of  consciousness.  It  is.  therefore,  capable  of 
infinite  variation,  and  because  of  its  indefinability  we  can  de^ 
scribe  any  particular  feeling  only  by  a  reference  to  the  psycho- 
logical conditions  of  its  origin  and  to  its  eflfect  upon  the  idea- 
tional process.* 

Feelings  are  most  intimately  associated  with  the  act  of  ap- 
perception. The  only  ju.stification  for  our  separating  them  is 
the  fact  that  they  may  greatly  vary  while  the  effect  of  apper- 
ception upon  the  ideational  content  remains  the  same.  The 
simplicity  which  we  find  in  feelings,  in  spite  of  the  coinplica- 
lion  of  their  originating  conditions,  may  be  referred  to  the 
unity  of  conscious  life  in  the  act  of  apperception.' 

This  article,  then,  gives  us  no  further  explanation  of  the  psy-  J 
chological  meaning  of  objective  and  subjective.  The  remark* 
that  feeling  expresses  our  inward  relation  to  the  external  exci- 
tation merely  points  out  the  problem.  All  that  is  new  is  the 
insistence  upon  the  infinite  variety  of  feeling,  the  explanation 
of  this  by  the  fact  of  its  dependence  both  on  pcrceptnal  snb- 
strate  and  on  total  disposition,  and  the  reference  of  the  simpli- 
city of  feeling  to  the  unity  of  apperception. 

Neither  is  anything  new  to  be  found  in  the  second  edition  oi 
the  VorUsu?igcn.  Its  importance  iu  this  connection,  as  wchavej 
already  remarked,  lies  in  the  fact  that  it  reproduces  all  thej 
'subjective-objective' passages  of  the  first  edition,  while  deci-f 
dedly  repudiating  its  episteinologising  tendencies.*  We  passl 
over  the  fourth  edition  of  the  Phy  sioh^iscke  PsychologU  for  the 
same  reason. 

The  article  Ucber  psyckischt  Causalitdt  in  the  tenth  volume  of 
the  Studitn  adds  nothing  to  our  definitions,  but  contains  a 
criticism  of  psychological  theories  of  feeling  which  seems  to 
show  that  one  meaning  in  which  Wundt  uses  the  term  'subjec- 
tive' is  lack  of  correlation  with  any  definite  physical  stimulus. 
An  ideas  are  more  or  less  intimately  connected  with  value- 
deferminaiions,  sensuous,  aesthetic,  ethical,  or  intellectual,  for 
which,  or  for  the  influence  which  they  exert  on  the  course  of 
mental  life,  any  parallel  or  analogue  on  the  physical  side  is 
lacking.  This  is  because  value-predicates  are  not  applicable 
to  physical  processes  considered  apart  from  the  subject.  In 
so  far  as  physical  distinctions  accompany  the  psychical  here, 
as  in  sensuous  feeling.s  they  demonstrably  do,  they  lack  any 
peculiarity  b}'  which  one  could  account  for  their  psychical 
value.  Attempts  to  explain  such  feelings  by  physiological  dis- 
tinctions— for  example,  the  explanation  of  pleasure  as  due  to 
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the  biological  value  of  its  stimulus — are  only  a  relegation  to 
the  physical  side  of  the  value- predicate  observed  on  the  psy- 
chical.' Such  an  outcome  is  characteristic  of  the  explanations 
of  materialistic  psychology,  which  all  agree  in  reducing  psy- 
chical to  physiological  processes.  This  reduction  may  be  in 
the  first  place  to  simple  sensations,  and  through  them  to  outer 
or  inner  physiological  stimuli;  or,  when  the  processes  are  too 
complicated  to  admit  of  this,  they  may  be  reduced  to  concomi- 
tant excitations  (^Miterregungen)  and  to  physiological  nerve- 
connections  as  their  source.  Reflex  movement  and  the  accom- 
panying sensation  are  given  as  the  typical  example  of  such  a 
concomitance.  (This  seems  to  be  directed  against  James.)  Some 
pHj'choIogists  think  that  the  simple  sensations  suffice,  others 
call  in  the  concomitant  excitations.  But  all  materifllistic  psy- 
chologists agree  in  the  tendency  to  exchange  the  psychical 
process  for  some  tangible,  but  usually  hypothetical,  physical 
process.' 

The  third  period  ends,  in  the  second  edition  of  the  Logik,  by 
the  first  explicit  discussion  of  the  method  of  feeling-analysis. 
As  we  saw  in  the  previous  paper,  the  I.ogik  sets  up  two  cri- 
teria for  the  element,  besides  the  general  condition  of  analysis: 
that  of  non-decoraposability,  and  that  of  possible  isolation  as 
an  object  of  attention.  This  second  criterion  cannot  be  met  by 
feelings,  for  they  vanish  when  the  sensation  is  'thought  away. ' 
They  cannot,  therefore,  be  csXled.  independent  elements  in  the 
same  sense  as  the  seiKsations.  There  have  been  attempts  to 
make  them  so,  cither  by  making  them  a  specific  class  of  sensa- 
tions, or  else  by  holding  that  pleasantness  and  unpleasantness 
are  individual  unchanging  feeling  qualities,  instead  of  mere 
class -notions.  Such  attempts  simply  contradict  the  plain  facts, 
and  the  men  who  assert  that  these  positions  are  borne  out  by 
their  introspections  do  not  deserve  to  be  argued  with.  It  is  a 
mere  dogmatic  prejudice  that  all  subjectively  nnanalyzable 
constituents  of  consciousness  must  be  possible  isolated  objects 
of  attention.  There  arc  simple  unanalyzable  feelings,  but  they 
cannot  be  isolated  in  the  same  way  as  sensations,  t>ecause  they 
have  no  objective  reference.  The  methods  of  feeling-analysis 
difiFer,  therefore,  from  those  of  sensation-analysis,  and  are  more 
difficult  to  apply.' 

Because  of  this  difficulty,  psychologists  loo  often  have  re- 
course to  unaided  introspection  in  this  field,  which  u.sually 
means  that  they  accept  such  dogmatic  prejudices  as  those  of 
the  sensationalisticanddualistic  theories,  against  which  Wundt 
does  not  deign  to  argue,  at  least  not  here.     Such  unaided  in- 
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trospeclion  has  the  further  diflBculty  that  it  cannot,  with  cer- 
tiunty,  separate  all  ideational  contents  from  the  afiective.  The 
only  certain  method  is,  therefore,  the  experimental  variation  of 
the  conditions,  the  method  of  impression,  the  essential  feature 
of  it  being  thai  it.  allows  the  change  of  only  one  of  the  elements 
in  a  complex  phenomenon  at  a  time.  Since  the  results  of  thej 
method  of  expression  are  physiological,  it  must  be  classed! 
among  the  auxiliary  physiological  methods.  However,  h  has 
an  indirect  psychological  value,  since  it  aids  analysis. 

Three  special  difficulties  of  feeling- analysis  are  indicated. 
Its  most  important  forms  can  be  genetically  investigated  only 
in  folk-psychology.  Its  conditions  are  immensely  complicated, 
and  include  indirectly,  through  association,  the  whole  pa 
history  of  consciousness.  Finally,  there  is  an  extreme  paucitjr^ 
in  feeling-nomenclature;  the  names  we  have  are  merely  generic, 
such  a.s  pleasantness  and  unpleasantness.^ 

The  third  period  has,  then,  thrown  some  light  upon  Wundt's 
theory  of  feeling-analysis.  We  cannot,  it  is  true,  isolate  feel- 
ings in  the  same  way  as  we  do  sensations;  but  we  can  indirectly 
isolate  Va^mfrom  each  other  by  the  isolation  of  their  percepttud 
substrate, — given,  of  course,  invariable  subjective  attitude.  This 
method  of  indirect  isolation,  which  is  pointed  out  in  the  System 
der  Philosophie,  would  seem  to  be  the  necessar>-  preparation  for 
the  feciiug-analysis  proper  described  in  the  Logik.  The  feeling 
and  the  perceptual  content  which  arouses  it  being  thus  isolated, 
wc  discover  whether  the  feeling  is  simple  by  varying,  oue  at  a  ] 
lime,  the  elements  in  that  content.  If  the  components  in  the 
feeling- react  ion  vary  as  a  result,  or  some  of  them  drop  out  or 
are  added,  the  feeling  is  of  course  nut  simple.  If,  honever, 
the  feeling  is  found  to  disappear  or  change  in  its  entirety  by 
the  alteration  of  a  single  element  in  the  perceptual  stimulus 
(once  that  stimulus  has  been  precisely  defined  by  elimination), 
then  it  is  simple.  This  seems  to  be  what  Wundt  means,  and 
it  implies  that  when  the  perceptual  substrate  of  a  feeling  is 
itself  an  elemt-ntary  sensation,  then  the  feeling  attached  to  it  is 
(psychologically  J  unanaly;:able  and  simple.  This  question  will 
come  up  for  further  discussion  later  on. 

Nothing  explicit,  however,  has  been  done  in  the  way  of' 
giving  some  psychological  meaning  to  "subjective,"  Wundt 
has  established  simple  feelings  as  elements  because,  like  sensa- 
tions, they  can  be  independently  experienced  in  varying  rela- 
tions, while  themselves  unanalysable.  What  justifies  him  in 
making  them  a  different  class  of  elements  Is  still  their  'subject- 
ivity' as  contrasted  to  sensational  'objectivity.'  As  we  have  J 
pointed  out,  there  seems  to  be  some  ground  to  hold  that  one] 
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connotation  of  the  term  is  lack  of  correlation  with  definite 
physical  stimulus.  Very  analogous  to  this  is  the  reference, 
which  has  been  implicit  from  the  first,  to  total  disposition  of 
consciousness  as  against  particular  perceptual  experience.  But 
as  yet  we  have  no  clear  connection  of  the  term  either  with  these 
or  with  any  other  introspective  description. 

This  description  is  supplied  in  the  first  edition  of  the  Grund- 
riss  der  Psy<hologie,  The  book  is  important  both  for  this  rea- 
son and  because  it  gives  the  first  full  statement  of  the  final  de- 
velopment of  Wuudt's  theory  of  feelinj;.  It  is  necessary, 
therefore,  to  examine  its  treatment  carefully. 

The  two  classes  of  elements,  sensations  and  simple  feelings, 
correspond  "to  the  two  factors  present  in  immediate  experience, 
the  objective  contents  and  the  experiencing  subject."  Both 
sensations  and  feelings  possess  the  attributes  of  quality  and 
intensity.'  They  differ  as  to  certain  attributes  connected  with 
the  immediate  relations  of  sensations  to  objects,  and  of  feelings 
to  the  subject,  (i)  The  qualities  of  sensation  move  between 
maximal  differences;  those  of  feeling,  between  maximal  oppo- 
sites.  (a)  Simple  feelings  are  much  more  numerous  and  vari- 
ous than  simple  sensations,  because  (a)  "every  sensation  of 
the  many-dimensional  systems  belongs  at  once  to  several  series 
of  feelings,"  and  more  especially  because  (b)  simple  feelings 
appear  as  the  subjective  complements  not  only  of  simple  sensa- 
tions, but  also  of  ideas  and  of  ideational  complexes.  (3)  Sen- 
sations fall  into  separated  disparate  systems,  feelings  form  a 
single  connected  manifold,  for  every  feeling  has  some  qualitative 
relation  to  every  other  feeling.  This  third  difference  shows 
that  the  origin  of  feeling  is  more  unitary  than  that  of  the  sen- 
sations. It  is  the  same  distinction  as  that  between  the  unitary 
subject  and  the  plurality  of  objects.' 

This  seems  explicit.  If  thi.s  third  difference  is  the  same  dis- 
tinction as  that  between  subject  and  objects,  then  what  Wundt 
me^ns  by  'subjective'  is.  psychologically,  the  unitariness,  the 
connectedness,  of  the  affective  side  of  experience.  That  this 
is  the  case  is.  we  think,  made  dear  by  a  passage  which  imme* 
diately  follows. 

Since,  says  Wundt,  we  can  isolate  sensations  from  feelings, 
bat  never  feelings  from  sensations,  we  cannot  speak  of  pure 
feelings  as  we  can  of  pure  sensations,  and  the  false  view  may 
arise  that  sensations  are  the  cause  of  feelings,  or  that  feelings 
are  a  particular  class  of  sensations.  The  first  view  cannot  be 
held,  because  feelings  always  derive  from  the  attitude  of  the 
subject,  so  that  the  same  sensation  may  be  accompanied,  under 
dififerent    subjective  conditions,   by  different    feelings.     The 
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second  view  is  also  untenable,  because  "the  two  classes  of  ele- 
ments are  distinguished,  on  the  one  band  by  the  immediate 
relation  of  seusations  to  objects  and  of  fcrelings  to  the  subject, 
and  on  the  other  by  the  fact  that  the  former  range  between 
maximal  differences,  the  latter  between  maximal  opposites."  ' 

Now  in  the  passage  quoted  Wundt  obviously  uses  the  sab- 
jective-objective  criterion  as  entirely  equivalent  to  the  third 
difference  in  his  list.  He  is  quotiug  the  two  differences  of 
feeling  as  such  from  sensation  as  such,  and  they  are  given  \a 
the  first  and  third  of  his  list  of  distinctions;  the  second  in  the 
list  is  merely  an  external  mark  derived  from  the  peculiar  nature 
of  feeling-conditions,  not  a  specific  difference.  The  first  dif- 
ference in  the  list  he  quotes  precisely:  the  other  formula  may 
therefore  be  regarded  as  equivalent  in  meaning  to  the  third, 
and  our  previous  conclusion  is  made  certain. 

The  'subjective'  nature'  of  feelings,  therefore,  means  their 
connectedness,  their  tendency  to  fuse  together;  the  fact,  as 
Wundt  puts  it,  that  they  form  a  single  system,  and  that  an 
interconnected  manifold,  in  which  every  feeling  is  iu  some  way 
related  to  everj-  other,  while  sensations  fall  into  a  number  of 
disparate  systems.  This  agrees  perfectly  with  the  hints  of 
Wundi's  meaning  which  we  have  come  upon  already.  The 
syncretislic  tendencies  of  feelings,  the  impossibility  of  group- 
ing them  in  definite  systems,  has  as  its  psychophysical  parallel 
the  lack  of  correlation  with  definite  physical  stimulus,  and  as 
its  psychological  the  reference  to  total  conscious  disposition 
instead  of  to  particular  perceptual  experience.  It  also  ex- 
plains why  he  has  repeatedly  said  that  attention  cannot  isolate 
a  feeling  as  its  object  because  feeling  'has  no  objective  refer- 
ence.' What  be  meant  was,  that  a  feeling  is  not  tJefinitely' 
marked  off  by  its  dependence  on  a  particular  kind  of  physio- 
logical stimulus,  or  by  its  place  in  a  particular  modality  of 
experience. 

This  being  granted,  then,  let  us  proceed  with  our  review. 
Wundt  has  shown  that  it  cannot  be  maintained,  either  that 
sensations  are  the  causes  of  feelings,  or  that  feelings  are  them- 
selves sensations.  "Because  of  the  objective  and  subjective 
factors  belonging  to  all  psychical  experience,  sensations  and 
feelings  are  to  be  looked  upon  as  real  and  equally  essential, 
though  ever\'where  interrelated,  elements  of  psychical  phe- 
nomena.*'" The  other  possibility,  that  feeling  might  be  a 
third  attribute  of  sensation,  is  disproved  by  the  fact  that  the 
affective  tone  of  a  sensation  changes  in  both  quality  and  inten- 
sity for  every  change  in  either  quality  or  intensity  of  sensation.' 

Simple  feelings  attached  to  simple  sensations  are  easily  iso- 


>  O.  c.  37. 


»i.  ff. 


»  O.  c.  78. 


WtWDT'S   DOCTRINB   OP    PSYCHICAL   ANALYSIS.  217 

lated  from  their  coDDection  by  the  same  method  which  isolates 
the  sensations;  but  those  belonging  to  complexes  "can  never 
be  separated  from  the  feelings  which  enter  into  the  compound 
as  subjective  complements  of  the  sensation."  For  example, 
the  feeling  of  harmony  connected  wilh  a  chord  can  never  be 
dissociated  from  the  feelings  attached  to  the  single  notes  of  the 
chord. ' 

Sense-feeling  cannot  exist  without  the  sensation,  nor  has 
each  given  sensation  a  given  feeling.  Feeling  depends  on  sen- 
sation and  disposition.  There  is,  therefore,  a  double  abstrac- 
tion involved  in  getting  at  the  sense-feeling.  The  feeling  must 
be  distinguished  from  the  concomitant  sensation,  and  also,  as 
unvarying,  from  all  the  other  feelings  connected  with  that  sen- 
sation under  varying  conditions.  This  second  abstraction  is 
very  difficult,  because  the  associative  factors  are  always  present. 
Because  of  this  difficulty  some  psychologists  have  disbelieved  in 
the  existence  of  any  pure  affective  tone  of  sensation,  and  hold 
that  the  affection  is  always  due  to  the  associated  ideas.  But 
experiments  in  color  sensation  show  the  contrary,  for  the 
affective  tone  of  color  is  greatest  when  its  saturation  is  strong- 
est, and  it  is  most  unlike  the  colors  of  familiar  natural  objects. 
The  uniform  choice  of  particular  musical  tones  to  express  par- 
ticular feelings  is  another  disproof  of  this  theory.^ 

Every  sensation  in  a  multidimensional  system  has  an  asso- 
ciated feeling  which  is  "a  resultant  of  the  affective  elements 
due  to  its  position  iu  various  dimensions."  The  discrimination 
between  simple  and  composite  feelings,  therefore,  cannot  be 
carried  out.  Both  are  alike  irreducible.  The  union  of  some 
feelings  "gives  rise  to  feelings  which  are  not  only  unitary,  but 
even  simple  in  character."  ' 

There  are  three  ^Aiff  directions  of  feeling  in  the  feeling- 
manifold:  pleasantness-unpleasantness,  excitement-depression, 
strain-relaxation.  Any  concrete  feeling  may  belong  to  all 
three,  to  two.  or  to  only  one  of  these.  Organic  sensations, 
smell,  and  ta.ste,  arouse  especially  feelings  of  the  fir.st  direction; 
color  and  clang  sensations,  those  of  the  second;  those  of  the 
third  are  connected  with  the  temporal  course  of  processes,  as 
for  example  the  feelings  of  expectation  and  of  satisfaction. 
We  may  assume  that  these  three  directions  "depend  on  the  re- 
lations in  which  each  single  feeling  stands  to  the  w/toU  suaes- 
sion  0/  psychical  processes.^'  A  feeling  has  a  place  in  the  first 
in  so  far  as  it  represents  the  state  of  the  present  moment;  in 
the  second,  in  so  far  as  it  exerts  a  definite  influence  on  the  suc- 
ceeding state;  in  the  third,  in  so  far  as  it  is  determined  by  the 
preceding  state.     Such  a  connection  makes  it  improbable  that 
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Other  such  chief  directions  exist.  These  directions  also  enable 
ns  to  find  in  the  affective  elements  the  antecedents  of  the  fun- 
damental forms  of  the  emotions.  Finally.  Wundt  concludes 
his  discussion  by  the  remark  that  the  sensationalistic  and  dual- 
istic  theories  arc  beneath  criticism.' 

This  first  edition  of  the  Grundriss  adds  much  to  our  knowl- 
edge of  Wundt's  doctrine  of  feeling.  Here  for  the  first  time 
we  find  the  three  directions  of  feeling,  and  their  connection 
with  the  temporal  course  of  consciousness.  Here,  too,  is  added 
an  important  distinguishing  character  of  feeling  not  noticed 
before,  that  of  movement  between  maximal  qualitative  oppo- 
sites.  Most  important  of  all,  what  has  hitherto  been  referred 
to  as  the  jrw<^>(1'iYr  character  of  feelings  is  given  a  psj'chological 
meaning.  This  is.  that  feelings  form  a  single  interconnected 
manifold,  all  feelings  are  qualitatively  related,  while  sensations 
fall  into  disparate  systems.  Nothing  new  is  said  concerning 
feeling-analysis,  but  the  statement  that  simple  and  composite 
feelings  are  alike  irreducible  when  they  attach  to  a  simple  sen- 
sation shows  that  Wundt  recognizes  the  implication  in  his 
theory  of  analysis  which  we  pointed  out  a  few  pages  back. 

The  only  new  thing  in  the  second  edition  of  the  System  der 
Pkilosophie  is  that  it  relates  the  three  feeling- directions  to  the 
temporal  course  of  consciousness  in  terms  Qiwill.  In  the  pleas- 
antness-unpleasantness components,  a  given  direction  of  will  is 
qualitatively  specified;  in  the  excitement-inhiliition,  the  degree 
of  energy  of  will  is  indicated;  in  the  strain-relaxation,  the  par- 
ticular stage  of  the  volitional  process  is  defined.' 

Such  changes  as  appear  in  the  fourth  and  fifth  editions  of 
the  Grundriss  are  all  in  the  direction  of  increased  caution.  The 
statement  that  "the  union  of  certain  feelings  gives  rise  to  feel- 
ings which  are  not  only  unitary,  but  simple  in  character,"  is 
omitted  in  the  fourth  edition.'  The  connection  of  the  three 
directions  of  feeling  with  the  three  aspects  of  consciousness  has 
disappeared.  This  is  probably  the  most  important  change. 
The  reference  to  dnalislic  and  sensationalistic  theories  of  feel- 
ing as  beneath  criticism  has  gone,  and  in  its  place  appears  a 
brief  statement  of  reasons  for  rejecting  them.  They  arc  either 
entirely  inadequate  to  deal  with  the  problems  of  complex  emo- 
tions, or  else  meet  them  by  substituting  reflections  for  feelings, 
as  in  the  intellecttialistic  explanations  of  sesthetic  pleasure. 
The  supposition  that  the  six  classes  of  feeling-qualities,  which 
appear  as  the  poles  of  the  feeling- directions,  "are  themselves 
simple,  concrete  qualities,"  while  it  seems  to  be  supported  by 
the  introspection  of  hypnotized  subjects  {cf.  Vogt),  is  contra- 
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dieted  by  the  feeling- phenomena  attached  to  colors  and  tones. 
These  differ  not  only  in  quaulity  but  also  in  quality.  The  quiet- 
ing eflfect  of  sky-blue  is  not  quite  that  of  indigo-blue,  the  pleas- 
ure aroused  by  the  iuten-al  of  the  third  is  not  thesamf  as  that 
aroused  by  that  of  the  fifth.  Nor  does  it  seem  possible  to  ac- 
count for  such  differences  by  assuming  the  admixture  of  an- 
other feeling.  The  lack  of  terms  for  such  finer  shades  of  feel- 
ing is  no  argument  against  their  existence,  for  such  a  lack 
exists  also  in  the  case  of  sensations,  though  to  a  much  less  de- 
gree.* 

In  the  fifth  edition,  the  phrase  "objective  contents  of  expe- 
rience*' is  substituted  for  "objects"  in  the  clause  "the  imme- 
diate relation  of  sensations  to  objects  and  of  feelings  to  the 
subject."*  This  connection  is  in  line  with  the  psychological 
definition  of  this  contra.st  which  Wundt  has  now  given.  The 
feelings  arising  from  the  fusion  of  sense- feelings,  as  the  sensa- 
tions to  which  they  attach  are  united  in  ideational  complexes, 
are  not  called  "simple"  in  character,  but  "subjectively  unan- 
alysable." "unanalyzable  in  them.selves. "  The  test  of  invari- 
ability under  varying  conditions,  as  marking  the  feeling-tone 
of  simple  sensations,  is  not  mentioned.  As  origiually  stated, 
it  was  plainly  at  variance  with  Wundi's  whole  doctrine  of  feel- 
ing. The  statement  is  also  expunged  that  the  feeling  attached 
to  a  sensation  of  a  multidimensional  system,  though  composite 
because  of  its  place  in  the  several  dimensions,  is  '  'as  irreducible 
as  a  feeling  of  originally  simple  nature."  •  One's  general  im- 
pression from  these  changes  is  that  Wundt  is  now  inclined  to 
believe  that  the  feeling-tone  attached  to  some  simple  sensations 
may  be  analyzable  because  of  the  possible  independent  variation 
in  the  components  of  tbe  sensation.  For  example,  we  may 
vary  independently  brightness,  saturation,  and  color-tone  of  a 
color,  and  thus  perhaps  establish  a  division  between  constituents 
of  its  feeling-tone,  if  it  happens  to  be  really  not  a  unitary  fu- 
sion. 

Pull  as  the  treatment  of  feeling  is  in  the  fifth  edition  of  the 
Physiologische  PsychohgU,  it  adds  little  but  development  and 
confirmation  to  what  has  already  been  outlined  as  Wnndt's 
general  theory  of  the  feeling-elements.  Still,  it  is  necessary  to 
examine  it  with  some  care,  since  it  is  in  all  probability  his  final 
pronouncement  on  the  subject. 

'  Grundr.,  4th  ed.,  94-95. 

'  Cf.  Grundr.,  5th  ed.,  45.  with  Outi.^  Mt  cd.,  37Uid  Grundr.,  4th 
ed.,  40. 
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Tbe  composite  psychical  processes  fall  into  objective  and  sub* 
jective  classes,  Ideas  and  Hmotions.^  Accordingly,  psycho- 
logical analysis  points  out  two  classes  of  elements:  "'sensations, 
the  ultimate  unanalyzable  elements  of  ideas,  which  we  accord- 
ingly may  call  the  objective  elements  of  psychic  life,  and/eeltngs , 
which  accompany  these  objective  elements  as  their  subjective 
complements,  not  referred  to  external  things,  but  to  the  condi- 
tions  of  consciouness  itself."'  That  is,  "in  the  inseparable 
whole  which  we  call  a  sensation  of  fixed  quality,  intensity,  and 
feeling-tone,  the  latter  represents  thq  constituent  which  we 
conceive  as  the  subjective  reaction  of  consciousness  upon  our  im- 
pressions, while  we  assign  to  (the  impression)  tbeintensity  and 
quality  of  the  sensation  as  its  objective  attributes."'  Simple 
sensations  and  feelings  are  then  tbe  irreducible  elements  of  expe- 
rience. Tbe  task  of  psychology  is  not  to  attempt  to  derive  them 
fi-om  some  common  middle  thing  which  we  never  experience, 
but  to  show  their  general  relations.  They  appear  as  the  com- 
plementary elements  of  psychic  life,  representing  its  objective 
and  subjective  sides,  since  it  is  made  up  of  the  "experiences  of 
experiencing  subjects."  "Feeling-tone  is  accordingly  in  so  far 
a  necessary  complement  of  sensation,  as  each  sensation  belongs 
to  a  sensing  {empfindend)  subject."  It  stands  as  a  subjective 
factor  beside  the  objective,  to  express  the  relation  of  the  sub- 
ject to  the  impression.  This  difference  shows  itself  immedi- 
ately in  the  fact  that  we  objectify  our  sensations  but  not  our 
fecliugs,  which  wc  conceive  rather  as  our  own  subjective  expe- 
riences, the  reactions  of  our  consciousness  upon  the  objective 
impressions  given  in  sensations.^ 

These  passages  have  been  purposely  given  in  extenso.  They 
certainly,  at  first  glance,  seem  verj*  epistemological  in  char- 
acter, but  we  must  remember  that  if  our  previous  understand- 
ing of  him  was  justified,  all  Wundt  can  mean  by  this  distinction 
of  objective  and  subjective  is  just  the  difference  between  those 
parts  of  experience  which  we  can  definitely  particularize  in  at- 
tention, and  those  which,  whether  because  of  their  functional 
interdependence  with  the  attentioual  process  or  for  some  other 
reason,  wc  cannot  so  separate.  If  we  look  at  the  actual  differ- 
ences between  sensation  and  feeling,  which  the  Psychohgie  in 
various  passages  indicates,  this  is,  it  seems,  what  they  all  cen- 
tre in,  here  as  elsewhere. 

In  the  first  place,  then,  the  physical  conditions  of  sensation 
are  for  the  most  part  external  and  obvious  in  the  organism, 
while  those  of  feeling  are  bidden  and  complicated.'  But  more 
especially,  the  psychical  attributes  of  sensation  are  much  sim- 


'^  n%ys.  Psych.,  01,344. 
*0.c.  I,  14,  350. 
•  O,  t.  I,  354. 
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pier,  being  only,  in  general,  intensity  and  quality,  while  feel- 
ing has  various  additional  characteristics,  (i)  Feelings  move 
in  contrasts  {i.  <?.,  between  opposiies).*  (2)  They  formasingle 
intercouuected  manifold.  There  is  a  general  relationship  of 
feelings  which  are  referable  to  wholly  heterogeneous  objective 
sensations.  .4// sensations  may  arouse  pleasantness  or  unpleas- 
antness, may  excite  or  depress  us.  Hence  the  feelings  are  the 
chief  source  of  the  connections  and  relations  in  our  mental  ex- 
perience.' (3)  The  feelings  present  at  any  moment  always 
tend  to  fuse  into  a  /o/a/ feeling  expressing  the  collective  feeling- 
content  of  consciousness  at  that  momeut.  For  this  reason  the 
simple  feelings  are  difficult  to  fix  upon,  for  they  fuse  into  par- 
tial feelings,  and  partial  feelings  fuse  into  total. •  This  tendency 
of  feelings  to  fuse,  and  the  connectedness  of  the  feeling-con- 
tinuum in  general,  is  to  be  explained  by  the  fact  that  every 
feeling  is  "a  reaction  of  apperception  upon  the  single  conscious 
experience;"  for  the  unity  of  consciousness  is  due  to  appercep- 
tion.* (4)  Finally,  and  as  a  result  of  all  these  characteristics, 
feelings  cannot  t>e  atteuded  to  for  themselves  as  sensations 
can.* 

Now  these  characteristics  of  feeling,  taken  together,  only 
recapitulate  those  marks  of  its  subjective  character  which  we 
have  found  iudicated  elsewhere.  That  is  to  say,  ft^eliug  is  not 
correlated  with  definite  physical  stimulus,  it  is  to  be  referred 
to  the  totality  of  consciousness,  it  refuses  to  be  grouped  into 
definitely  separate  forms,  and,  finally,  as  the  result  and  sum- 
ming-up of  all  these  qualities,  it  is  always  falling  into  unitary 
masses,  it  forms  a  single  continuum.  This,  then,  we  may  take 
as  Wundt's  final  meaning  in  psychology  for  subjective. 

The  refusal  of  the  sensationalists  to  accept  this  separation  be- 
tween feelings  and  sensations  Wundt  meets  by  the  assertion 
that  their  doctrine  is  not  really  psychological,  but  due  on  the 
one  hand  to  the  influence  of  Hcrbartian  intellectualism,  and  on 
the  other  to  that  of  the  physioIog>'  of  sense-perception.  The 
psychologists  who  hold  it  demand  that  there  shall  be  only  tnte 
kind  of  element,  that  produced  by  the  stimulation  of  definite 
sensory  nerves  or  of  their  end-organs.  This  demand  is  stated 
as  a  necessary  dogmatic  presupposition;  it  is  also  stated  as  a 
result  of  immediate  introspection  (Ziehen,  Miinsterberg).    But 

^L.  e,  *0.  c.  I,  Mj;  II,  308.  *0.  c.  II.  308,  341. 

*  O.  c.  XT,  341,  357.  We  may  add  in  passing  that  we  are  unable  to 
find  in  these  passages,  which  arc  those  cited  by  Dr.  Washburn,  PAil. 
J^ev.,  J^n.,  1905,  p.  31.  any  justification  for  her  statement  there  that 
Wundt  refers  the  nuity  of  feclinj;  to  the  ^A^iio/o£'«a/ unity  of  the 
apperception -centre.  At  II,  360-3^,  he  hazards  the  surmise  that  the 
conoectcducss  of  the  exprcsstve  movements  of  affection,  vascular  and 
otherwise,  may  be  due  to  such  a  centre. 
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the  dogma  is  not  self-evident.  If  anything,  the  position  la 
Jt  priori  improbable,  for  it  is  natural  to  look  for  different  ele- 
ments on  which  the  distinction  of  subject-object  which  runs  all 
throughour  mental  )ife  may  be  founded.  The  real  source  of 
the  dogma  is  not,  then,  h  priori  probability,  but  the  long- 
rejected  sensualistic  theory  of  knowledge.  As  for  the  assertei 
introspective  evidence,  it  is  not  found  by  the  unbiassed  observer. 
Empirically,  such  an  hypothesis  can  account  neither  for  the 
connection  of  like  feelings  with  entirely  disparate  classes  of 
sensations,  nor  for  the  connection  with  complex  processes  of 
feelings  which  are  the  same  in  type  as  those  accompanying 
simple  sensations.  To  explain  the  unity  of  feeling,  it  has  re- 
course to  a  hypothetical  'common-sense." 

The  Psychologic  adds  nothing  to  the  theory  of  feeling-quali- 
ties beyond  a  more  explicit  statement  of  the  general  position. 
FeeHugs  have  quality  and  tnienstty,  and,  besides  these,  other 
attributes  due  to  their  position  in  the  unitary  feeling-contin- 
uum, which  is,  as  before,  tri-dimensional.  That  is,  theirquality 
is  a  function  oftheirplace  in  these  three  dimensions,  which  we 
may  accordingly  call  the  components  of  feeling-quality.  These 
components  are  not  real  feelings  any  more  than  the  componen 
of  a  motion  are  real  motions,  or  than  color-tone,  brightness  and 
saturation  of  a  color-sensation  are  real  sensations.  Immediate 
introspection  shows  that  they  are  "basal  forms,  each  one  of 
which  includes  a  number  of  feeling-elements,  but  not  concrete 
particular  feelings,  which  reappear  in  unchanged  quality  in 
each  single  case  to  which  we  apply  the  names  given  to  them." 
Thus,  for  example,  the  pleasure  of  the  taste  of  sugar  and  that 
of  the  smell  of  meutbol  are  alike  in  direction,  but  they  are  not 
at  all  similar.*  The  feeling-tone  of  a  sensation  depends  for  "its 
peculiar  quality,  speci6c  for  each  sensation,"  upon  the  quality 
of  that  senpalion.' 

Nothing  new  is  said  concerning  the  criteria  of  feeling  analy- 
sis, but  it  is  important  to  note  carefully  what  little  is  men- 
tioned. Its  methods  are  those  of  impression  and  expression, 
and  in  the  former  the  sensation  which  is  the  direct  result  of  the 
stimulus  is  used  only  as  a  means  to  arouse  the  feeling.*  Sim- 
ple feelings  are  like  simple  sensations  in  the  pos.sibility  of  sep- 
arating them  from  their  connection  by  analysis,  and  in  the  fact 
that  in  this  process  they  become  in  a  sense  abstractions.'  But 
while  sensations  can  be  abstracted  from  feelings,  feelings  cannot 
be  abstracted  from  sensations.'  Of  the  two  conditions  for  anal- 
ysis which  are  mentioned  in  this  work,  therefore,  'independent 
variability'  and  the  isolating  effect  of  attention,  the  latter  is  not 
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menlioned  in  connection  with  feeling  analysis.  This  has  already 
been  emphasized  in  a  different  connection  in  the  preceding 
paper.  Simple  feelings  Wundt  defines  as  tho.<;e  which  cannot 
be  separated  into  simple  feelings  appearing  independently  for 
themselves.'  This  definition  connects  itself  quite  clearly  both 
with  the  general  method  of  analysis  and  with  the  method  of 
feeling-analysis,  as  it  has  been  already  described.  The  simple 
feeling  is  one  which  can  appear  for  itself  in  changing  relations 
to  other  mental  content,  but  which  cannot  itself  be  divided  by 
division  of  its  sensational  substrate,  or,  under  the  further  re- 
finement introduced  in  the  Gntttdriss,  by  variation  of  the  com- 
ponents of  that  substrate,  if  it  happens  to  be  a  sensation  be- 
longing to  one  of  the  multidimensional  systems.  Finally,  it  is 
essential  to  remember  that  Wundt  has  already  stated  that  feel- 
ing«toue  is  '  'specific  for  each  sensation."  * 

To  sum  up,  tbenj  we  find  that  in  this  last  work  the  objective- 
subjective  distinction  between  sensation  and  feeling  is  strongly 
emphasized.  But  it  is  given  introspective  content.  The  unitan- 
ness  of  the  feeling-continuum  is  dwelt  upon,  as  it  was  in  the 
Grundn'ss;  and  to  the  first  and  third  of  the  special  characteris- 
tics of  feeling  there  pointed  out,  there  is  added  a  further  result 
of  this  unitariness,  the  tendency  of  feelings  to  fuse  into  a  mass 
or  total-feeling.  This  unity  of  feeling  is  referred  to  the  unity 
of  apperception:  that  is,  to  the  unity  of  mental  processes  as  a 
whole  at  any  given  moment. 

The  quality  of  a  feeling  is  made  a  function  of  the  three  'di- 
mensions' of  the  feeling-manifold  as  components.  Wnndt's 
statement  of  pluralism  remains  as  dogmatic  as  before.  He  has 
no  hesitation  in  appealing  in  justification  of  his  own  position  to 
that  'immediate  self-observation'  which  be  justly  censures 
when  employed  by  his  opponents.  But  his  explanation  of  the 
three  'directions'  by  connecting  them  with  the  three  temporal 
aspects  of  mental  process  has  disappeared,  and  in  its  stead  he 
seems  inclined  to  find  an  analogy  in  the  three  dimensions  ot 
the  color-sy.stem. 

In  concluding,  it  does  not  seem  necessary  to  restate  what,  as 
it  seems  to  us,  we  must  hold  that  Wundt  means  by  the  terms 
subjective  and  objective  as  applied  to  feelings  and  sensations  re- 
spectively. His  meaning  is  psychological,  and  he  is  not  using 
an  e piste raological  distinction,  as  Dr.  Washburn  supposes.  In- 
deed, his  meaning  for  'subjective' includes  asoncofilselements 
just  that  lack  of  localization  which  the  critic  herself  admits  as 
part  of  its  psychological  meaning.'  With  her  c*inclusion  that 
only  the  pleasantness- unpleasantness  feelings  fully  satisfy  the 
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psychological  definition  of  subjective,  either  in  her  own  sense 
or  in  that  broader  one  which  we  have  outlined,  we  are  inclined 
to  agree;  but  that  is  a  matter  which  does  not  coaceru  us  here. 

Nor  does  it  come  within  the  province  of  this  paper  to  discuss 
the  validity  of  Wuudt's  grounds  for  separating  feelings  from 
sensations.  But  it  is  not.  perhaps,  over-captious  to  ask  why 
the  critic  seems  to  slight  the  5rst  of  the  three  distinctions  given 
in  the  Grundriss,  that  of  movement  between  qualitative  oppo- 
sites,  when  pointing  oat  the  insuflEciency  of  the  second,  upon 
which  Wundt  seems  to  lay  no  special  stress,  and  which  does 
not  appear  in  the  Physiohgischc  Psychologic.  Given  Wundt*s 
general  positioD,  the  fact  that  he  finds  a  certain  class  of  con- 
scious phenomena  rang^ing  in  quality  between  conscious  oppo- 
sites,  and  falling  into  a  unitary  interoonnectedness  which  can, 
as  it  were,  indifferently  include  all  the  disparate  systems  of 
other  elemental  conscious  phenomena,  seems  no  insufficient 
reason  for  regarding  that  class  as  different  in  kind  from  these 
other  phenomena.  It  ranst  also  l>e  remembered  that  we  have 
found  his  actual  reasons  for  the  distinction  to  be  more  inclusive 
than  his  explicit  statement  of  them. 

As  to  Wundt's  theory  of  feeling-analysis,  it  seems  to  as  that 
such  a  review  as  that  just  completed  is  almost  indispensable  to 
make  one's  view  of  it  clear.  As  we  have  found,  it  depends  on 
the  method  of  impression  and  on  that  of  expression.  The 
latter  method  is,  however,  merely  an*  auxiliary  guide  in  the 
actual  task  of  analysis.  While  we  cannot  isolate  a  feeling  as 
an  object  of  attention,  yet  we  can  isolate  it  mediately  by  the 
isolation  of  its  perceptual  substrate.  Once  isolated  in  this 
way,  we  attack  it  in  the  method  of  impression  by  varying,  one 
at  a  time,  the  elements  in  that  substrate.  If  in  Ibis  way  we 
can  eliminate  some  of  the  aspects  or  constituents  of  the  feeling, 
while  retaining  others,  it  is  complex;  but  if  we  can  make  no 
such  breach  in  it,  it  is — subjectively  at  least — unanalyzable. 
If,  finally,  we  have  come  upon  a  feeling  which  has  an  element- 
ary sensation  as  its  basis,  that  feeling  is,  ipso  facto  and  by  the 
terms  of  our  analysis,  psychologically  unanalyzable;  for  we 
can  introduce  no  variation  within  its  sensational  stimulus.  The 
only  exception  to  this  rule  is  in  the  case  of  the  sensations  be- 
longing to  multidimeusiooal  systems,  such  as  light,  where  the 
possible  variation  of  the  components  of  the  given  sensation 
may  establish  a  division  in  the  feeling-tone. 

Looking  at  the  criticisms  of  Dr.  Washburn's  second  article 
with  these  facts  in  mind,  we  see  that  Wundt  would  accept  none 
of  the  three  methods  for  establi.shing  the  simplicity  of  a  feeling 
which  she  suggests  as  the  only  ones  possible  on  his  definition. 
The  first  two,  that  of  appeal  to  introspection  and  that  of  appeal 
to  the  uniqueness  of  the  sensational  substrate,  are  incompatible 
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with  bis  whole  line  of  argument,  as  she  herself  points  out. 
The  third  suggestion  is,  that  we  ground  our  distinction  of  the 
simple  feelings  from  the  complex  ''on  our  knowledge  that  the 
sensational  source  of  the  so-called  simple  feelings  is  simple, 
while  the  so-called  complex  feeling  is  derived  from  a  complex 
sensational  source."'  This  contains  an  element  of  Wundt's 
method,  but  a  vcr>' partial  element.  Complexity  of  sensational 
source  would  not  determine  complexity  of  feeling  for  him. 
That  would  be  a  point  to  be  settled  by  experimental  variation 
in  the  elements  of  the  complex  sensational  stimulus.  On  the 
other  hand,  when  we  have  a  sensational  substrate  not  only 
simple,  but  also  such  that  we  cannot  even  vary  its  components 
— a  Sensation  belonging  to  a  one-dimensional  system,  for  ex- 
ample— then  we  may  be  sure  that  the  feeling  attached  to  it  is 
psychologically  simple.  For,  as  we  have  seen,  the  feeling  of 
each  sensation  is  specific  for  that  sensation,  and  the  invariable 
stimulus  must  produce  invariable  feeling-reaction.  The  feeling 
cannot,  therefore,  be  duplicated  elsewhere  in  experience,  and 
no  division  can  be  introduced  into  it;  and  such  a  feeling  is,  for 
Wundt.  simple. 

It  may  be  well,  in  closing,  to  sum  up  categorically  the  points 
on  which  we  have  found  it  necessary  to  take  issue  with  the 
critic  both  here  and  in  the  preceding  paper.  Dr.  Washburn's 
criticisms  were:  (i)  It  is  not  clear  whether  Wundt's  criierion 
of  analysis,  independent  x'tiriabUiiy,  includes  independent  exist- 
ence. (2)  His  criterion  for  the  attributes,  independence  oi  the 
mental  context,  is  insufficient  to  rule  out  clearuess  as  an  attri- 
bute. (3)  His  distinction  between  feelings  as  subjective  and 
sensations  as  objective  is  epistemological  and  extra-psycho- 
logical. (4)  His  reference  of  the  unity  of  feeling  to  that  of 
apperception,  and  his  consequent  definition  of  the  simple  feel- 
ing, make  it  impossible  to  distinguish  between  simple  and 
complex  feelings,  save  by  reference  to  their  sensational  sub- 
strate. 

But  we  have  found  that,  when  the  whole  development  of 
Wundt's  doctrine  is  examined,  and  the  actual  way  in  which  he 
goes  to  work  at  his  problem,  none  of  these  criticisms  is  valid. 
More  specifically  we  find  that  (i)  what  marks  of!  the  element 
in  Wundt's  eyes  is  its  separability,  the  fact,  that  is,  that  while 
no  breach  can  be  made  in  it,  yet  it  can  be  experienced  in  dif- 
ferent mental  contexts.  (2)  Wundt  hasyiw^r  criteria  for  the 
attributes,  instead  of  merely  one.  These  are  structural  neces- 
sity, independent  variability,  inseparable  connection,  and  inde- 
pendence of  the  complex.      He  regards  clearness  as  excluded 
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by  the  last  two  of  these.  (3)  The  difference  between  feelings 
and  sensations,  as  subjective  and  objective,  is  not  for  Wundt 
episteniologicai,  as  he  has  explicitly  disclaimed  his  own  earlier 
theory  of  that  nature,  but  psychological;  and  he  has  given 
it  introspective  definition  as  a  contrast  between  tendency  to 
fusion  and  persistent  discreteness.  (4)  Wundt's  canon  of 
analysis  is  the  same  for  feelings  as  for  sensations,  though  his 
method  is  necessarily  different;  and  the  reference  to  sensational 
substrate  involved  is  never  regarded  as  directly  settling  the 
question  of  the  simplicity  or  compositeness  of  the  feeling,  which 
is  on  the  contrary  determined  by  experimental  variation  of 
that  substrate  considered  as  the  feeling-stimulus. 

Finally,  it  must  be  admitted  that  these  criticisms  are  of  real 
service  in  pointing  out  inadequacies  in  the  immediate  state- 
ments of  Wundt  on  these  matters.  We  have  been  able  to  find 
no  single  discussion  of  them  in  his  works  which  was  entirely 
clear  and  sufficient  by  itself.  Such  criticisms  of  method  and 
definition  are  always  useful  in  the  case  of  authors  who,  like 
Wuudt,  have  been  constantly  busied  in  a  varied  literary  activ- 
ity, and  that  in  a  science  which  has  been  too  much  occupied 
with  growth  to  examine  its  presupixisitions.  They  force  his 
students  at  least  to  attempt  to  get  a  more  precise  idea  of  his 
meaning:  and  sometimes  they  elicit  a  final  attempt  at  definition 
from  the  master  himself.  Such  a  result  in  this  case  would  be 
most  desirable. 


PERIPHERAL  AND  CENTRAI.  FACTORS  IN  MEMORY 
IMAGES  OF  VISUAL  FORM  AND  COLOR. 


By  Bi^m  MURRAV,  A.  B. 
(From  the  Psychological  Laboratory  of  Cornell  DniTcmUy.) 


The  observations  recorded  below  were  made  in  the  Cornell 
laboratory  in  1904-5.  The  general  object  of  investigation  was 
the  appearance,  recurrence,  and  duration,  in  immediate  mem- 
ory, of  visual  images  of  simple  figures.  The  purpose  of  the  study 
was  to  ascertain  whether  figures  viewed  under  uniform  condi- 
tions of  attention  diflFer  in  reproductivity;  and.  if  so,  whether 
or  not  these  differences  can  be  correlated  with  certain  intrinsic 
characteristics  of  the  figures,  such  as  size,  brightness,  color, 
outline,  complexity  of  contour.' 

It  is  a  familiar  fact  iueveryday  experience  that,  under  favor- 
able conditions,  memorial  images  of  objects  recently  experi- 
enced tend  to  recur  spontaneously.  This  fact  the  experiment 
sought  to  turn  to  account  in  attacking  the  problem  of  the  in- 
trinsic liability  to  recurrence  and  persistence  of  images  of  differ- 
ent figures.  The  study  of  the  spontaneous  recurrence  of  im- 
ages was  chosen,  and  voluntary  retention  expressly  forbidden. 
This  procedure,  it  was  believed,  promised  most  toward  the 
elimination  of  chance  reinforcements  through  associations  and 
purely  subjective  &ctors,  and  was  hence  more  likely  to  lay  bare 
any  relation  subsisting  between  the  reproductivity  of  the  figure 
and  size,  brightness,  etc. 

In  the  first  group  of  obsen'ations,  the  individual  durations 
and  the  number  of  appearances  of  memory  images  of  differenl 
fibres  were  recorded.     It  soon  became  evident,  however,  that 


'  This  problem,  along  with  the  involuntary  procedare  in  the  study 
of  images,  wa>  suggested  by  an  article  by  P.  Meakin  :  Mutual  Inhi- 
bition of  Memory  Images,  Harvard  F*sych.  Studies,  Vol.  1,  1903, 
335.  In  this  article,  which  deals  with  data  relating  only  to  simulta- 
neous observations  on  a  double  set  of  images,  the  author  generalizes 
with  regard  to  the  conditions  of  reproduction  of  a  single  \xa3.ffi,  and 
concludes  that  the  persistence  of  an  image  depends  on  the  activity  of 
its  motor  accompaniments,  and  that  these  motor  accompaniments  are 
conditioned  by  the  size,  brightness,  etc.,  of  the  figure.  (Sec  I.  M. 
Bentlcy's  critique. /%i7.  Rev.,VQ\.  XIV,  1905,  253).  The  method 
here  followed  differs  from  that  of  Meakin  in  utilizing  one,  instead  of 
two  figures  at  a  time,  thus  securing  uniform  and  undivided  attention 
for  each;  and  iu  recording  the  duration  of  each  image  with  greater  ac- 
curacy. 
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in  the  procedure  followed  the  conditions  of  reproduction  were 
complicated  by  such  factors  as  affective  tone,  contrast,  famil- 
iarity, and  associations:  and  that  distinctness  and  vividness 
were  more  constant  and  more  sij;ni6cant  factors  than  mere  du- 
ration or  recurrence.  In  later  groups,  accordingly,  precautions 
were  taken,  especially  in  the  ordering  of  the  series,  with  a 
view  to  further  elimination  of  these  disturbances;  aad  a  record 
also  of  the  distinctness  and  completeness  of  images  was  kept. 

The  second  group  of  experiments  was  arranged  to  investigate 
the  relation  obtaining  between  the  motor  conditions  excited 
by  a  figure,  and  the  distinctness  and  duration  of  the  corre- 
sponding visual  image.  The  special  object  here  was  to  verify 
the  conclusions  of  Mcakin 'and  Slaughter '  as  to  the  depen- 
dence of  the  stability  and  clearness  of  the  image  upon  ideated 
or  realized  eye-movements.  In  the  third  group  both  voluntary 
and  involuntary  recall  were  studied  with  a  view  to  discovering 
whether  constant  differences  in  distinctness,  completeness  and.' 
duration  hold  only  for  passive  attention  or  run  parallel  in  vol- 
untary and  in  involuntary  recall;  and,  secondly,  whether  these 
differences  are  correlated  with  the  incentives  to  sensory  atten* 
lion  afforded  by  the  6gure. 

Group  I.    Involuntary  Method  with  Fixation. 

MATERIALS. 

Geometric  6gures  cut  from  colored  or  neutral -tin  ted  papers 
were  used.  These  were  arranged  in  five  series  of  four  mem- 
bers each,  each  series  being  designed  to  test  the  dependence  ol 
the  memory  image  ou  a  certain  factor.  The  varying  factors 
were  outline,  complexity  of  contour,  size,  color  and  brightness. 
The  series  were  made  up  as  as  follows: 

Ser.  I.  i)ellipge,  2)  triangle,  3)di$c.  4)8qQare — each  of  medium 
gray,  with  a  surface  of  about  la  sq.  cm. 

Scr.  It.  A  duplication  of  Ser.  I  with  notched  instead  of  plain  line 
margins. 

Ser.  HI.  Discs  of  the  standard  gray,  of  graded  sizes,  in  the  ratios 
t  :  2:  4  :8  and  5*7  cm.  in  diameter,  the  next  to  the  smalle-st  identical 
with  thedt»c  of  Scr.  1. 

Ser.  IV.  Discs  of  the  standard  size  of  Ser.  I,  of  white,  light  gray, 
mcdinm  gray  (the  standard  gray  of  Scr.  I-III),  and  black. 

Ser.  V.  Discs  of  the  standard  size  of  Ser.  I  in  saturated  red,  s^een, 
blue,  and  yellow. 

These  series  were  given  in  the  order  TV,  H.  V.  I,  III.  The 
sequence  within  the  series  was  haphazard,  but  constant 
throughout  the  whole  experiment,  being  merely  reversed  every 
other  observation  period. 


^  Op.  cit. 

^  A  Preliminary  Study  of  the   Behttvior  of  Mental  Images. 
/. /*r>cA.,XIII,  1902,526. 


Am, 


FACTORS   IN   MEMORY   IMAGBS. 


289 


METHOD. 

The  recurrence  and  duration  of  the  meniory  images 


were 


recorded  on  a  revolviug  drum  by  means  of  a  key  operated  by 
the  observer.  The  observer  sat  before  a  table  on  which,  at  a 
constant  distance  of  65  cm.,  stood  a  large  black  felt  screen. 
Each  figure  was  exposed  in  turn  at  the  centre  of  this  screen 
for  4  sec.,  during  which  period  the  observer  steadily  iixaled  a 
point  at  the  centre  of  iht*  figure.  At  the  end  of  the  Sxaiion 
period  he  received  a  signal  to  close  his  eyes.  After  a  pause  of 
15  to  20  sec.,  to  permit  the  fading  out  of  after  images,  he  was 
given  a  ready  signal,  and  immediately  placed  his  fin^^er  on  the 
key  preparatory  to  recording  the  course  of  the  memorj'  image. 
The  instructions  to  the  observer  were  to  await  as  passively  as 
possible  the  entrance  to  consciousness  of  the  visual  image  of 
the  figures,  indicating  its  appearance  by  a  light  pressure,  its 
disappearance  by  release  of  the  key  At  the  end  of  tbe  record 
minute,  the  observer  reported  briefly  on  the  completeness  and 
distinctness  of  the  image.  On  the  completion  of  the  series,  a 
general  introspective  account  of  tbe  course  of  tbe  image,  asso- 
ciations, direction  of  the  attention,  variations  in  tbe  disposiiioa 
of  the  observer,  was  given.  The  observations  were  repeated 
at  intervals  of  one  week,  in  reverse  order.  The  practice  ob- 
servations are  excluded  from  the  averages  (Table  I),  which 
represent  five  observations  for  each  figure.  A  special  set  was 
also  given  in  which  a  full  introspective  report  was  taken  imme- 
diately after  each  record  rainntc. 

The  observers  *  represent  two  rather  different  types,  P.  being 
a  good  visualizer,  while  C.  was  predisposed  to  motor  imagery. 
At  the  start,  both  encountered  some  difficulty  in  assuming  the 
semi-passive  attitude  demanded  by  the  ex]}eriment.  and  in  at- 
tending simultaneously  to  the  elusive  flittings  of  the  memory 
image  and  to  the  niauipulaticm  of  the  key.  After  a  moderate 
amount  of  practice,  however,  the  temptation,  to  voluntary  re- 
call or  filling  out  of  the  image  was  less  insistent  and  the  ob- 
server's response  to  the  appearance  and  disappearance  of  the 
image  through  the  pressure  and  release  of  the  key  became 
fairly  automatic.  A  tendency  to  the  formation  of  an  artificial 
rhythm  was  anticipated,  but  seems  to  have  played  a  very  incon- 
siderable part. 

I.  Introspections,  i.  Manner  of  appearance  of  image. 
As  a  rule,  the  memory  image  appears  spontaneously  at  the 
beginning  of  the  recording  period,  or  in  the  preceding  after 


^  The  vrnter  wishes  to  flcknowle<1ge  her  indebtedness  to  tbe  two  ob- 
servers. Miss  Peirson  aud  Mr.  Coffin;  and  to  Professor  I.  M.  Bentley. 
under  whose  direction  the  iuvestigation  was  undertaken  aud  com- 
pleted. 
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In  the  aboye  Table,  column  i  gives  the  total  duration  of  memory 
images  in  five  observatious. 

3  and  3,  the  average  duratiou  of  single  image,  and  mean  variation. 

4  and  5,  average  number  of  images  per  minute  and  m.  v. 

6,  total  duration  of  tma^e  for  series  (Bve  observationa) . 

7,  average  duration  of  single  image  for  seriefl. 

imago  period.  Thereafter  it  returns  at  irregular  intervals, 
which  usually  grow  longer  toward  the  end  of  the  minute.  Ou 
a  few  occaaious.  C.  reports,  the  image  was  apparently  evoked 
by  chance  twitche.s  of  the  eyeball  or  eyelid,  by  iuspiration,  or, 
automatically,  by  rhythmic  pressure  of  the  key.  Occasion- 
ally, also,  the  ol^rver  reports  a  faint  anxiety  at  the  raomen- 
tary  failure  of  the  image,  and  a  temptation  to  summon  it  by 
movement  of  the  eyes  (O.  C. ),  by  steady  6xation,  or  by  recall 
of  detail  after  detail  (O.  P.). 

2.  Localization  of  image.  The  memory  image  usually  ap- 
pears in  tbe  same  direction  and  at  the  same  distance  as  did  the 
original.  P.  distinguishes  it  from  the  sensory  after  image  by 
its  position  outwards  ou  the  screen  (the  after  image  appearing 
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"on  the  eyelids" ) ,  and  remarks  that  "its  appearance  is  often 
accompanied  by  the  feeling  of  turning  toward  it."  Occasion- 
ally it  seems  to  be  situated  "in  the  head,"  but  in  this  case  its 
distinctness  is  materially  lessened. 

That  this  localization  is  correlated  with  the  presence  of 
motor  elements,  actual  or  ideated,  has  abundant  evidence. 
Thus  C.  noting  that  the  memory  image  usually  appears  as  an 
object  with  spatial  relations,  states  that  in  this  case  "the  feel- 
ing of  accommodation"  is  present,  with  the  "tendency  to  move 
the  eyes  and  locate  the  image  directly  in  space."  The  less  real 
this  feeling  (of  accommodation  and  convergence?),  the  less 
distinct  the  image.  Thus,  toward  the  end  of  the  recording 
period  (C.  sometimes  reports),  the  images  become  less  vividly 
'visual,'  are  accompanied  by  almost  no  tendency  to  fixation, 
and  are  localized,  not  in  any  definite  portion  of  the  visual  field, 
but  vaguely,  'in  the  head,' — a  type  of  image  described  by  C. 
as  'more  subjective,'  or  'more  purely  memorial.'* 

It  seems  probable  that  P.  also  refers  to  the  muscular  sensa- 
tions attending  fixation  in  her  Jess  concretely  phrased  account 
of  the  semi-spontaneous  recall  of  images.  "I  seem  to  turn 
my  attention  toward  the  place  where  I  expect  the  image  to 
appear.  If  I  hold  my  attention  on  this  place,  several  more 
images  are  likely  to  follow."  And  again,  "my  attention  vacil- 
lates about  the  place  on  the  board  where  the  image  is  expected, 
then  settles  down,  and  below  unfolds  the  image,  sometimes  in- 
distinctly, but  as  the  attention  turns  more  decidedly  toward  it 
growing  in  vividness." 

3.  lucomplcteuess  of  image.  Images  arc  rarely  complete. 
The  lower  right  hand  portion  is  most  often  missing,  and  the 
upper  left  hand  portion  the  most  distinct, — a  condition  possibly 
correlated  with  the  characteristic  grouping  of  matter  on  the 
printed  or  written  page,  and  the  acquired  habit  of  attending 
primarily  to  the  upper  left  hand  word.  In  cases  where  the 
outline  is  complete,  it  is  often  doubtful  whether  there  are  not 
gaps  in  the  main  body  of  the  figure.  Whether  complete  or  in- 
complete in  relation  to  the  original,  the  image  is  usually  re- 
ported as  flashing  in  and  out  as  a  whole,  without  growth  or 
alteration. 

II.  Duration  and  Frequency.  1.  General  uniformities  aud 
variations.  Two  points  are  first  to  be  noted,  the  wide  fluctu- 
ation in  individual  values  for  the  same  figure,  and  the  small- 
ness  of  the  differences  between  the  averages  for  different  figures. 
The  durations  for   the   figures  showing  the  greatest  variation 

*  C.*»  (celiag  of  unreality  wilb  regard  to  reproductions  of  purely 
retinal  elements  is  interesting  in  view  of  his  already  tnentioDed  'motor- 
mind  eduesa.' 
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swing  between  the  limits  16.8  sec.  and  0.4  sec;  and,  in  a  typ- 
ical case,  a  mean  variation  of  0.6  sec.  stands  with  au  average  of 
2.7  sec.  (O.  C),  and  a  m.  v.  of  0.9  with  an  average  of  1.9  (see 
Table  I,  columns  2  and  3).  A  glance  at  the  Table  will  show 
that,  in  comparison  with  these  mean  variations,  the  differences 
between  averages  for  the  single  figure  (column  2).  or  between 
averages  for  the  series  (column  7),  are  too  slight  to  be  used  in- 
cautiously as  the  basis  of  generallzatiou.  It  may  here  be  noted 
that  the  magnitude  of  the  mean  variation  is  due  in  part  to  a. 
progressive  shortening  of  durations  which  occurred  in  the 
course  of  experimentation,  parallel  with  the  decreasing  novelty 
of  the  stimulus  figures;  in  part  to  associations,  minor  distrac- 
tions, and  the  like,  which  often  came  to  light  in  the  introspec- 
tive notes. 

Tlie  difference  between  the  records  of  the  two  observers  is 
considerable.  For  P.  the  images  are  more  frequent  and  of 
shorter  average  duration,  the  mean  variations  larger,  and  the 
differences  both  between  individual  averages  and  between  aver- 
ages for  the  series  greater.  This  greater  range  of  variation  is 
possibly  correlated  with  the  fact  that  P. 's  general  practice  in 
observation  was  less  extended,  her  attitude  toward  the  expert* 
ment  less  stereotyped  and  mure  subject  to  disturbance  than 
C.'s. 

In  spite  of  differences,  however,  the  total  durations  for  the 
two  observers  are  not  widely  at  variance,  and  the  general  rise 
and  fall  in  values  from  series  to  series  runs  fairly  parallel. 

2.  Duration  and  outline,  complexity,  etc.  a.  Outline.  (Ser. 
I.)  For  duration  of  images,  angular  outlines  have  a  slight  ad- 
vantage over  curved  (especially  for  P.).  This  is  no  evidence  ol 
any  intrinsic  difference  in  reprodacibility  of  cur\'es  and  an- 
gles, since  both  recur  unsolicited.  It  seems  rather  to  be  a 
matter  of  the  absence  or  presence  of  a  number  of  definite  paints 
to  attract  and  maintain  attention  during  the  reproduction 
period.  Apropos  of  this,  the  observer  remarks  that  in  memory 
the  margin  and  angles  of  the  square  and  triangle  stand  out 
most  distinctly,  while  in  the  disc  the  central  portion  isequally 
vivid  with  the  margin.  It  seems,  then,  to  be  a  matter  of  diver- 
sity' against  monotony  in  maintaining  the  attention. 

b.  Complexity.  (Ser.  11.)  The  duration  averages  for 
notched  outlines  stand  in  general  above  those  for  plain  line 
contours.  This  does  not,  however,  indicate  any  correlation  be- 
tween duration  and  extent  of  outline,  for  the  observers  report 
no  tendency  to  follow  the  outline  of  the  image  with  the  eye. 
They  do  report  a  feeling  of  effort  in  the  presence  of  the  figures 
of  Ser.  II,  a  difficulty  in  grasping  the  whole,  which  is  appar- 
ently the  correlate  of  the  attraction  of  the  line  of  regard  simul- 
aueously  to  a  large  number  of  similar  points,  z.  e.,  the  notches 
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on  the  margin.  Hence,  as  with  the  angular  figures  of  Ser.  I, 
the  factor  determining  duration  would  seem  to  be  the  incen- 
tives to  Involuntary  attention  oflFered  by  the  image  during  the 
recording  period. 

c.  Size.  (Ser.  III.)  Increase  in  size  is  not  paralleled  by  in- 
crease in  duration  of  memory  image.  The  one  exception,  in 
the  case  of  size  4  {O.  P.).  is  apparently  due  entirely  to  rein- 
forcement through  verbal  associations,  'large'  or  'larger,'  in 
some  cases,  in  others  to  direct  comparison  through  recall  of 
images  of  smaller  size.  This  complication  was  apparently  ac- 
cidental, due  to  a  faulty  arrangement  by  which  the  series  em- 
phasized contrasts. 

d.  Color.  (Ser.  IV.)  For  both  observers  the  general  aver- 
age for  the  color  series  is  higher  than  that  for  the  plain  gray 
disc — ,  2.3sec.  as  against  2.2  sec.  for  C,  i.S  sec.  against 
I.I  sec.  for  P.  This  argues  little,  however,  for  the  intrinsic 
reproduclivily  of  color,  since  the  single  averages  for  two  of  the 
colors  fall  below  the  standard  gray  disc  averages,  while  the 
lengthened  duration  of  green  is  directly  traceable  to  the  pres- 
ence of  a  persistent  association  formed  during  the  period  of  ex- 
posure {O.  C).  For  O.  P.  the  durations  in  the  color  series  are 
subject  to  great  variation,  being  more  at  the  mercy  of  chance 
associations  than  in  the  case  of  the  gray  scries.  Theascendancy 
of  yellow  must  be  referred  for  explanation  to  the  following 
heading  (e),  since  P.  reports  that  it  is  recalled  as  a  brightness 
rather  than  as  a  color. —  It  is  to  be  noted  here  that  the  col- 
ored discs  are  less  reproducible  and  recordable  as  dts£s  than  are 
gray  ones.  They  often  fail  to  maintain  a  definite  outline,  re- 
turning as  waves  of  color  rather  than  as  distinct  images. 

e.  Brightness.  (Ser.  V.)  An  increase  both  ia  average  du- 
ration and  in  frequency  appears  toward  the  bright  end  of  Ser. 
V  (especially  noticeable  in  the  record  of  O.  P.)  The  one  irreg- 
ularity in  the  series  is  that  of  black,  which  is  explained  by  the 
fact  that  with  this  disc  a  distinct  whitish  rim,  due  to  an  imper- 
fection in  the  material,  seems  to  have  formed  the  main  feature 
of  the  image.  In  general,  however,  both  observers  report  that 
the  reproduction  of  the  dnller  shades  of  the  series  was  less  satis- 
factory, and,  in  their  estimation,  less  accurate.  This  is  possi- 
bly less  a  matter  of  direct  correlation  between  reproductivity 
and  the  brightness  scale,  than  of  the  relation  of  the  different 
shades  to  the  background  in  the  exposure  or  reproduction  pe- 
riod.    The  black  screen  and  the  darkened  field  of  vision  would 

I  throw  tbe  lighter  discs  into  relief,  while  the  darker  discs 
might  be  less  distinguishable  from  the  background  in  repro- 
duction. According  to  the  laws  of  involuntary  attention,  the 
contrasting  image  would,  of  course,  lay  the  stronger  hold  on 
the  attention  during  the  reproduction  period.     On  the  other 
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hand,  the  longer  duration  of  the  image  for  white  may  be  re- 
lated to  the  peculiar  value  ofbright  light  as  aa  iaceutive  to  the 
attention. 

A  word  may  here  be  inserted  on  the  disturbing  influence  ex- 
erted by  affective  tone,  contrast,  and  the  like.  Occasionallyj 
the  observer  reports  somewhat  ambiguously,  of  a  figure,  **more 
pleasing,"  or  "more  interesting,  hence  easier  to  recall."  As  a 
matter  of  fact,  we  find  thai,  both  in  total  number  of  recurrences 
and  in  overage  duration  for  single  images.  C's  favorite  colors, 
blue  and  green,  hold  their  own  over  all  other  figures  except  the 
notched  square.  This  so-called  'pleasantness'  is,  however, 
largely  reducible  to  richness  of  association. 

The  effect  of  contrast,  novelty,  and  familiarity  on  the  course 
of  the  images  is  indicated  both  in  the  record  and  in  the  iutro- 
spective  account  of  P.  As  a  result,  apparently,  of  repetition, 
the  images  of  the  standard  size  medium  gray  disk  (which  had 
a  place  in  Ser.  I.  Ill,  and  V)  declinedin  vividness,  and  toward  ' 
the  end  of  the  investigation  altogether  failed  on  three  occasions  ' 
to  appear  at  all.  On  the  other  hand,  the  image  of  the  largest 
disc  (Ser.  Ill),  which  rarely  failed  to  elicit  surprise,  and  the 
qualification  "large"  or  "larger,"  maintained  throughout  one 
of  the  highest  duration  values. 

On  the  whole,  then,  so  long  as  duration  is  made  the  criterioa, 
the  results  do  not  warrant  the  hypothesis  of  any  direct  correla- 
tion between  reproducibiUty  andsi/e,  outline,  color,  etc.,  assudk. 
It  seems  probable  that  these  five  factors  are  varyingly  effective 
only  in  conditioning  the  attention  bestowed  on  the  figure  (pre- 
sumably during  the  period  of  reproduction),  hence  indirectly 
affecting  the  duration  of  the  image.  On  the  other  hand,  dis- 
tinctness and  completeness  of  image  are,  as  the  introspections 
indicate,  less  subject  to  disturbance  from  outlying  factors, 
hence  more  purely  indicative  of  the  grade  of  reproducibility  in 
any  case. 

The  problem  will,  therefore,  next  be  approached  from  the 
standpoint  of  these  more  significant  factors,  and  their  relation 
to  duration  examiued. 

III.  CompUtentss  and  Distinctness,  i.  Completeness.  All 
the  records  show  that  completeness  is  not  a  function  of  dura- 
tion.  The  briefest  image  may  be  as  complete  as  that  of  length- 
iest duration.  Further,  scrappiness  of  figure  would  seem  to 
be  correlated  both  with  the  direction  of  attention  during  expo- 
sure or  reproduction  (see  I,  3).  and  with  the  narrowed  range 
of  attention  in  reproduction.  The  portions  of  the  visual  field  ' 
lying  in  indirect  vision  in  the  world  of  perception,  or  occupy- 
ing merely  the  margin  of  consciousness,  seem,  in  the  world  of 
images,  to  be  totally  obliterated,  or  at  most  present  only  in  the 
phantom  form  in  which,  in  popular  phrase,  the  old  moon  is 
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said  to  be  present  in  the  new  moon's  arms.  This  is  illustrated 
by  the  report  of  both  observers  that  when  only  a  crescent  out 
of  a  whole  disc,  or  the  corners  of  a  square,  were  present  in 
clear  cousciousness,  they  could  not  assert  that  the  remainder 
of  the  figure  was  absent,  seeming  often  to  'feel*  rather  than 
to  see  it. 

2.  Distinctness.  After  each  record  period,  a  note  was  made 
of  the  relative  degree  of  clearness  of  the  boundaries  of  the  mem- 
ory image,  usually  in  the  terms  'clear'  or  'distinct.'  Com- 
parison of  these  observations  with  the  corresponding  lime 
records  shows  that  distinctness  and  duration  do  not  run  closely 
parallel.  The  individual  times  in  the  records  reported  "un- 
usually distinct"  are  rarely  longer  than  those  for  the  same  fig- 
ure wheu  reported  indistinct.  E.g.'m  a  record  for  the  tri- 
angle reported  "ooly  fairly  distinct,"  the  images  persist  from 
2.4  to  4.4  sec,  whereas  the  average  duration  for  that  figure  is 
only  1.4  sec.  Again,  in  a  record  for  the  square  reported  as 
"clear  and  distinct,"  the  times  run  from  0.4  sec.  to  1.4  sec., 
while  the  general  average  for  that  figure  is  1.8  sec. 

At  the  same  time  it  must  be  admitted  that  there  is  a  pretty 
close  relatiou  between  the  average  length  of  duration  and  the 
average  degree  of  distinctness  for  any  figure.  Thus  in  P.'s 
record  the  figures  yielding  the  longest  average  duration  of  im- 
age show,  with  one  exception,  the  largest  total  of  judgments 
'distinct.'  E.  g.,  the  images  of  the  triangle  and  of  the  square 
in  Ser.  1,  the  times  for  which  stand  at  the  head  of  the  series, 
are  alone  almost  invariably  reported  distinct.  In  Ser.  II,  the 
disc,  which  has  the  lowest  average  duration,  has  also  the  ma- 
joritv  of  judgments  'indistinct.'  In  Ser.  Ill,  size  i  receives 
the  largest  number  of  verdicts  'distinct.*  and  has  also  the  high- 
est average  duration  (with  the  exception  of  size  4,  which  is 
thrown  out,  on  the  ground  of  disturbing  associations).  In  C.'s 
record  this  correspondence  is  less  marked,  average  frequency 
ratber  than  duration  of  image  varjiug  with  distinctness. 

It  may  also  be  noted  in  passing  that,  for  distinctness  as  for 
duration,  angular  figures  are  in  the  long  run  more  favorable 
than  curved,  or,  more  generally  stated,  complex  are  more 
favorable  than  simple. 

On  the  whole,  then,  we  may  say  that,  while  the  distinctness 
of  the  individual  image  is  not  dependent  on  its  duration,  the 
fact  that  the  image  which  is  typically  most  distinct  tends  on 
the  average  to  maintain  itself  longest  in  consciousness  suggests 
two  things  Either  distinctness  is  one  of  the  determining  fac- 
tors of  duration,  or — and  this  .statement  seems  the  more  intel- 
ligible— both  distinctness  and  duration  are  dependent  on  some 
more  fundamental  factor.  That  such  a  fundamental  factor 
may  be  found  in  the  capacity  of  the  figure  for  securing  auto- 
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matic  adjustments  of  the  attention  during  reproduction  (or 
exposure)  is  suggested  by  two  sets  of  facts.  First,  by  the 
correlation  existing  between  distinctness  and  duration,  and  com- 
plexity; secondly,  hy  the  correlation  between  variations  in  dis- 
tinctness and  duration  for  the  same  6gure,  and  the  presence  or 
absence  of  such  incentives  to  the  attention  as  contrast,  novelty, 
pleasantness,  familiarity.  When  it  is  recalled  that  the  image 
during  the  reproduction  period  is  left  entirely  to  the  play  of  the 
involuntary  attention,  it  becomes  readily  conceivable  that  dis- 
tinctness is  dependent  primarily  on  the  presence  of  one  or  more 
features  in  the  figure  {<?.  .^.,  an  angle)  capable  of  offering  a 
point  of  support  to  the  attcnliou.  secondarily  on  reinforcemeut 
through  some  central  factor,  associative  or  otherwise;  that 
duration  of  single  images  is  also  determined  in  part  by  the  Clim- 
ber of  component  parts  possessed  by  the  figure,  and  capable  of 
arousing  interest  in  tuni;  and  lastly,  that  total  duration  or  fre- 
quency is  dci>cndcnt  on  distinctness  as  above  determined  and  is 
hence  a  general  exponent  of  the  vitality  of  the  image  in  repro- 
duction. For  instance,  the  square,  which  presents  four  defi- 
nite points  or  features  to  the  attention  in  coulrast  with  the 
monotony  of  the  disc,  shows  a  more  persistent  tendency  to 
outcrop  in  consciousness,  a  greater  vitality  in  maintaining  it- 
self, and  even  when  incomplete  with  reference  to  the  original  a 
greater  defioiteuess  of  contour  than  any  other  member  of  the 
series  (see  Ser.  I,  0.  P.)' 

Si;mmary  for  Groijp  I. 

The  data  here  collected  are  negative  so  far  as  any  immediate 
correlation  between  duration  or  excellence  of  reproduction  and 
any  of  the  five  peripheral  factors  here  considered  is  concerned. 
All  indications  point  rather  to  the  significance  of  central  condi- 
tions, either  in  the  recording  or  iu  the  observation  period,  as  the 
critical  factors  in  determining  the  character,  duration,  and  fre- 
quency of  the  image.  To  these  central  conditions  the  periph- 
eral factors  stand  in  manifold  and  varying  relations,  thus 
indirectly  affecting  reproductiun. 

Group  II.    Involuntary  Mkthod  with  Eyk-movhmknt. 

This  variation  of  the  procedure  was  undertaken  in  order  to 
ascertain  whether  the  introduction  of  eye-moveuients  during 
the  period  of  exposure  would  materially  alter  the  typical  results 
of  Group  I.  More  explicitly,  the  object  was  to  determine 
whether  a  yielding  to  the  natural  tendency  toward  eye-move- 
ment during  exposure,  and  the  consequent  iucreased  tendency 
toward  motor  innervations  during  reproduction,  would  exert 
any  influence  on  the  disliiiclness,  duration,  or  completeness  of 
the  image;  and,  if  so,  v^heiher  this  influence  varies  with  the 
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amount  of  movement.  Group  I  was  designed  to  test  the  rela- 
tion of  purely  sensory  factors  to  reproduction;  Group  II,  that 
of  the  other  peripheral  factor,  the  motor  element. 

In  this  connection,  two  passages  from  articles  to  which  ref- 
erence has  already  been  made  may  be  quoted.  Meakin,  in  more 
or  less  explicit  support  of  the  Miinsterbcrg  theory  of  the  corre- 
lation of  vividness  with  the  discbarge  of  motor  cells,  observes 
that  "the  mental  tracing  of  a  particular  boundary  seems  to 
conditiou  the  sense  of  the  corresponding  contents;"  and  again, 
"the  effect  of  the  activity  of  the  motor  elements  of  the  internal 
impression  is  to  increase  distinctness  and  prolong  duration;  the 
sensory  processes  standing  in  intim»te  dependence  ou  the 
motor."  Slaughter's  siateinent,  in  his  study  of  mental  im- 
ages, is,  while  somewhat  ambiguous,  substantially  similar. 
The  factors  which  keep  visual  images  in  clear  consciousness 
are,  he  says,  "their  own  internal  organisation  closely  combined 
with  motor  elements."  Whether  these  statements  are  valid  or 
accurate  except  under  peculiar  conditions  of  experimentation 
is  a  question  on  which  the  following  experiment  may  throw 
light.  It  may,  however,  be  suggested  in  advauce  that  the 
question  whether  moior  innervations  per  se  condition  (he  pres- 
ence or  distinctness  of  images  would  seem  to  be  beyond  the 
reach  of  ordinary  intrcspective  methods.  For  in  so  far  as  any 
correlation  between  vividness  and  innervation  is  open  to  obser- 
vation, (.  e.,  when  the  kinac-sthetic  elements  corresponding  to 
the  latter  rise  above  the  limen  of  sensaiiou,  it  is  obviously  open 
to  question  whether  these  sensations  do  not  Ihemtelves  consti- 
tute the  reinforcing  factor. 

It  may  here  be  noted  that  the  results  already  obtained  show 
a  correlation  between  vividness  and  innervation,  but  only 
through  the  medium  of  the  sensations  attendant  on  innerva- 
tion. These  sensations  are,  moreover,  only  those  accompany- 
ing fixation,  hence  common  to  alt  the  figures,  aud  apparently 
varying  only  in  intensity.  That  is,  there  is  no  exact  correla- 
tion between  the  character  of  the  innervation  and  the  outline 
of  the  figure,  such  as  a  theory  like  that  of  Meakin's  presup- 
poses. It  was  thought  possible,  however,  that  the  previous 
conditions  of  experimentation,  i.  e.,  rigid  6xation,  might  have 
been  unfavorable  to  the  setting  up  of  the  necessary  associatiuns, 
and  hence  to  the  highest  possible  grade  of  distinctness.  The 
procedure  with  free  eye-ino\'ement  might,  oo  the  other  hand, 
be  expected  to  yield  a  definite  correlation  between  extent  or 
complexity  of  outline,  and  duration  or  distinctness,  if  such 
correlation  exists. 

A .      With  the  Figurts  of  Group  /. 

MBTHOD. 

A  set  of  more  or  less  tentative  observations  was   taken  with 
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each  observer,  the  directions  being  freely  to  explore  the  outline 
of  the  figures  presented.  The  figures  used  and  the  general 
order  of  experimeuiation  were  as  iu  Group  I.  A  full  intro- 
spective account  of  each  minute's  record  was  kept.  For  pur- 
poses of  comparison  a  single  set  of  observations  with  fixation, 
with  similar  pauses  fur  introspection,  and  at  about  the  same 
stage  of  familiarity  with  the  figures,  was  given. 
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Colamofl  I,  3,  3,  and  4  give  the  average  duration  of  single  memory 
imB^es.  number  of  images  per  minute,  average  duratloa  of  image  for 
serit:s,  average  iluraliou  for  five  teries,  respectively. 

I.  The  five  factors  in  relation  to  distinctness  and  duration. 
There  is  even  less  evidence  of  any  proportionality  between  du- 
ration or  distinctness,  and  size,  brightness,  amount  of  outline, 
etc.,  than  iu  Group  I.  None  of  the  five  factors  seems  to  have 
any  intrinsic  value  in  reproduction. 

II.  Movement  versus  fixation,  iu  relation  to  duration  and 
distinctness. 
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I.  Duration.  Comparing  the  results  from  the  two  sets,  we 
find  the  average  duratioa  slightly  Longer  for  the  procedure  with 
fixation, — 1.7  sec,  as  against  1.5  sec.  for  P.,  2.3  sec.  as  against 
2.1  sec.  for  C.  The  average  duration  for  Ser.  I  and  II  for  P., 
and  for  Ser.  IV  and  V  forC,  is,  however,  shorter  for  fixa- ■ 
tion  than  for  eye-movement,  showing  no  uniformity  for  the  two 
observers  in  the  alterations  effected  by  eye-movement. 

3.  Distinctness.  The  introspective  evidence  for  the  two 
observers  is  more  in  accord.  Kirsl,  for  distinctness  and  com- 
pleteness of  image  the  advantage  is  with  the  method  of  fixa- 
tion. Secondly,  the  cases  of  lengthened  duration  with  eye- 
movement  are  correlated,  not  with  greater  stability  of  image, 
bnt  with  the  tendency  to  explore  the  margin,  and  with  the  suc- 
cessive appearance  and  disappearance  of  the  component  parts  of 
the  figure.  With  the  new  procedure,  moreover,  the  localiza- 
tion of  the  memory  image  is  less  definite,  more  often  to  one  side 
of  the  point  of  fixation;  while  the  image  itself  is  less  stationary, 
and  often  seems  to  float  across  the  field. 

These  results  seemed,  on  the  whole,  sufficiently  promising 
to  warrant  a  repetition  of  the  procedure  under  more  favorable 
conditions;  namely,  with  a  set  of  figures  free  firom  the  habitual 
fixation  associations  of  the  former  method. 

B,      With  New  Figures, 

MATERIALS. 

The  new  series  consisted  of  four  figures,  of  the  standard  gray 
tones,  of  approximately  equal  surface,  and  as  little  suggestive 
of  definite  associatiooa  as  possible.     The  series  was  as  follows ; 

i)  PentagoD. 
21  Octagon. 

3)  Rectangle. 

4)  Quadrilateral.     (An  elongated  diamond.) 

This  series  was  given  twice  each  observation  period,  once 
with  fixation  and  once  with  freedom  of  eye-movement  during 
the  four  seconds'  exposure.  Steady  fixation  was  facilitated  by 
the  use  of  a  head  rest.  There  was  also  a  slight  alteration  in  the 
manner  of  exposure,  the  observer  closing  his  eyes  for  a  second 
during  the  removal  of  the  screen,  in  order  to  lessen  the  tendency 
to  ej'e-movement  on  exposure.  Further,  the  record  of  the 
course  of  the  images  was  begun  five  instead  of  twenty  seconds 
after  the  exposure  of  the  figure,  it  being  thought  desirable  to 
make  use  of  the  images  which  always  occurred  during  this 
pause,  and  trial  having  indicated  that  the  observer  could  prac- 
tically abstract  from  the  appearance  of  the  sensory  after  image. 
Four  repetitions  of  the  whole  procedure  were  given  with  obser- 
ver C.  only. 
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Taslb  III.     Oss.  C. 
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lu  the  above  Table  columas  i  and  s  give  the  total  duration  of 
image  for  each  figure  and  for  the  series  as  a  whole  (for  four  obserra- 
tiona);  2,  the  average  duration  of  image;  3,  themeau  variatioo  ;  4,  the 
average  nnmber  of  images  per  minute  \  6,  the  average  duration  for  ae- 
ries. 

1.  Introsptclions.     (For  eye-movement.)     i.    Incentives  to 

reproduction.  Occasionally  the  image  seems  to  be  overlooked 
by  some  chance  eye-movement,  astn  winking.  Moreover,  eye- 
movements,  actual  or  imaged,  play  a  considerable  part  in  the 
maintenance  and  completion  of  the  image. 

2.  Localization,  The  memory  image  is  more  palchy,  illu- 
sive, and  oscillatory,  than  in  the  procedure  with  fixation.  The 
space  relations  of  the  image  are  less  definite  (as  noted  in  A. ). 
and  the  image  is  more  often  of  the  'subjective'  type,  with  the 
sensations  of  fixation  lacking.  The  best,  most  definitely  local- 
ized images  were  obtained  only  when  C.  had  become  suffi- 
ciently practised  with  the  material  to  sweep  the  figure  with  his 
eyes,  and  have  left  a  fraction  of  the  four  seconds  of  exposure 
for  fixation.  This  device  seemed  tocome  to  him  naturally  as  a 
means  of  escape  from  the  feeling  of  dissatisfaction  attending  a 
mere  cursory  exploration  of  the  margin. 

3.  Distinctness  and  completeness.  In  general,  the  images 
are  described  as  less  clear  and  definite  and  less  complete  than  in 
the  procedure  with  fixation,  the  pentagon  and  octagon  lieing 
especially  defective.  In  the  most  distinct,  portions  only  are 
clear.  Thus  the  angles  only  of  the  rectangle  are  clearly  de- 
fined, the  intermediate  line  aud  surfaces  being  hazy  or  absent, 
while  in  the  quadrilateral  the  upper  acute  angle  only  may  be 
definite. 

H.     Duration  and  Frequency,     i.    Duration  of  image   Ujit 
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fixation  and  eye -movement.  Comparison  of  the  general  aver- 
ages shows  a  slight  advantage  in  favor  of  the  procedure  with 
eye-movement,  2.1  sec.  as  against  2  sec.  This  (as  noted  in 
A)  is  correlated  with  the  tendency  of  the  image,  in  the  pro- 
cedure with  eye-movement,  to  rush  across  the  field  in  indis- 
tinct patches,  or  10  build  itself  up,  bit  by  bit,  by  real  or  imaged 
eye-movement.  The  averages,  also,  for  individual  figures 
show  a  longer  duration  for  the  eye-movement  procedure,  ex- 
cept in  the  case  of  the  octagon.  The  latter  shows  a  duration 
of  2.3  sec.  for  fixation  as  against  3.1  sec.  for  eye-movement. 

3.     Duration  in  relation  to   distinctness  and  completeness. 
The  higher  average  duration  for  the  procedure  with  eye-move- 
ment is  associated  with  an  actual  decrease  in  the  distinctness 
and  stability  of  the  image.     There  is,  moreover,  no  precise 
correlation  between  distinctness  and  completeness,  and  dura- 
tion, in  the  case  of  any  single  image.     Nevertheless,  the  rec- 
tangle (in  the  procedure  with  eye-movement)  shows  a  greater 
total  of  judgments  'distinct'  and  'complete,'  and  at  the  same 
time  a  slightly  higher  azrro^f  duration  than  any  other  member 
of  the  series.     Hence,  as  in  Group  I,  we  may  conclude  that 
duration  and  distinctness,  while  practically  independent  of  each 
'Other,  are  both  furthered,  though  not  absolutely  determined, 
fby  the  same  general  conditions.     The  exact  nature  of  these 
conditions  may  be  brought  out  moie  fully  in  connection  wJtU 
,  Group  III. 

SUMMAKY   FOR   GROUP   U. 

1.  The  appearance  of  the  image  in  consciousness  is  not 
^necessarily  dependent  on  the  conscious  'mental  tracery'  of  its 
Iboundary.     Indeed,  under  conditions  of  observation  or  experi- 
'  mentation  which  tend  to  produce  such  a  dependence,  the  char- 
acter of  the  image  as  a  whole  is  impaired,  and  the  simultaneous 
appearance  of  its  parts  hindered. 

2.  Fixation  during  exposure  affords  the  more  favorable  con- 
dition for  reprnduction,'  either  for  the  reason  that  it  secures  a 
more  impartial  distribution  of  the  attention  over  the  figure, 
hence  a  clearer  impression  of  the  whole,  or  for  the  reason  that, 
through  the  association  thus  set  up  between  the  retinal  image 
and  the  sensations  involved  in  fixation,  these  sensations,  when 
repeated  or  reproduced  with  the  image,  constitute  a  more 
potent  reinforcement  of  the  image  than  could  the  fleeting  sen- 
sations producible  by  irregular  or  transitory  ocular  movements. 

I  In  short,  it  is  not  general  ocular  movement,  as  Meakin  implies, 
but  certain  special  motor  accompaniments  of  the  slate  of  nsual 
attention,  which  contribute  the  effective  conditions  of  visual 
reproduction. 

>  At  least  in  the  case  of  figures  of  the  size  here  employed. 
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The  object  of  this  set  of  observations  was,  first,  to  repeat  In 
more  specific  fashion  the  test  of  the  relative  efiectiveuess  for 
reproduction  of  figures  of  cur\'ed  and  angular  ontliues,  of  rela- 
tive simplicity  or  complexity,  and  of  smaller  and  larger  size; 
secondly,  to  determine  whether  the  constant  differences  in 
duration  and  distinctness  of  memory  images  of  different  figures 
are  attributable  to  differences  in  the  incentives  offered  by  the 
figure  to  passive  attention  (during  the  period  of  reproduction), 
or  to  conditions  relatively  favorable  or  unfavorable  to  repro- 
duction, established  during  the  period  of  exposure  and  intrinsic 
to  the  image  of  any  particular  figure.  That  is,  it  was  desired 
to  ascertain  whether  the  observed  differences  between  memory 
images  of  different  figures  were  intrinsic  and  necessary,  or 
merely  peculiarities  resulting  from  the  involuntary  procedure 
thus  far  adopted  in  the  reproductive  period. 

matkrials. 

Three  new  series  were  prepared,  each  consisting  of  four  simi- 
lar figures,  of  the  standard  gray  lone,'  and  of  graded  sizes, 
each  figure  being  approximately  double  the  size  of  that  pre- 
ceding. Series  1  was  made  up  of  discs,  Series  11  of  triangles, 
Series  III  of  discs  like  those  of  Series  I,  in  which  were  in- 
scribed (in  Indian  ink)  triangles-similar  to  those  of  Series  II. 
It  was  especially  desired  to  eliminate,  so  far  as  possible,  any 
disturbances  from  familiarity  and  contrast  effects,  or  from  asso- 
ciations. Hence  the  triangle  used  was  an  isosceles  with  an 
acute  vertex,  in  place  of  the  equilateral  used  in  Group  I;  and 
the  figures  in  each  series  were  given  in  regular,  not  haphazard 
sequence,  size  i,  2,  3,  4  in  turn,  in  order  to  lesseu  contrast. 

METHOD. 

The  procedure  was  in  general  similar  to  that  in  Group  II  B., 
except  that  the  procedure  for  eye-raovement  was  omitted,  and 
voluntary  alternated  with  involuntary  recall.  Records  of  vol- 
untary recall  of  images  for  one  minute  were  taken  for  the  whole 
set  of  figures,  alternating  with  similar  records  for  involuntary 
reproduction.  The  whole  set  of  three  series  was  given  in  a 
period,  twice  in  all  for  each  procedure,  voluntary  and  involun- 
tary.    One  obsen'er  only,  P.  of  Group  I,  was  employed. 

A  few  supplementary  observations  were  taken  with  voluntary 
recall  of  a  single  image,  after  each  exposure.  Half  were  given 
with  fixation,  half  with  eye-movement  during  the  four  seconds 
of  exposure.  In  these  the  results  tallied  with  thcee  obtained 
by  the  ordinary  method  of  recording  so  far  as  distinctness, 
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completeness,  and  ease  of  recall  are  concerned.  Moreover, 
differences  parallel  to  those  of  Group  II  were  observable  in  the 
results  for  fixation  and  eye-movement. 

Tabia  IV.     Obs.  p. 
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In  the  above  Tabic  cclumns  i  and  5  ^ive  the  total  dnrations  of 
image   for  each   fif^ure  and   series,  resjit'CtiveJT';  3  and   3,  the  average 
Iduration  of  image  an<l  mean  variation  :  4,  the  average  unmber  of  im- 
lages;  6,  the  average  duration  of  image  for  series. 

RESULTS. 

1.  Tntrospeciions.  x.  The  incentives  or  aids  to  reproduction 
employed  iu  voluntary  recall  are:  verbal  idea  of  size;  recall  of 
some  striking  feature  (as  the  angle  of  the  triangle,  or    the 

.black  line  in  Ser.  Ill),  with  slow  construction  of  the  image 
^  about  this;  movement  of  the  eyes  toward  the  point  where  the 
object  was  seen;  and.  above  all,  steady  fixation. 

2.  Discs  were  more  difficult  to  recall  than  triangles,  or 
discs  with  triangles  inscrit>ed.  In  the  latter  figures,  the  tri- 
angles are  more  distinct  thati  the  surrounding  segments. 

3.  The  percentage  of  judgments  "distinct"  and  "complete'* 
for  each  series  is  as  follows: 

Involunlarj',  Voluntary. 

Distinct.     Complete.    Distinct.     Complete. 
Series     I.     60%  12%  75  %  37  % 
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Involautary.  Voluntary. 

Distioct.     Complete.  Distinct.     Complete. 

n.     759&  37%  649&  60% 

III.     37%  00%  37%  12% 

II.  Relative  Effectiveness  for  Reproduction.  The  three  poinlB 
to  be  tested  will  be  examined  here,  differences  in  involuntary 
and  voluntary  recall  being  abstracted  from. 

1.  Curves  and  angles.  The  triangle  has  in  general  the  ad- 
vantage over  the  disc,  in  duration,  completeness,  and  distinct- 
ness of  memory  image,  as  the  Table  shows.  It  is,  also,  as 
noted  above,  more  readily  recalled,  and  in  Ser.  Ill  is  usually 
the  most  positive  part  of  the  figure.  That  this  is  less  a  matter 
of  curves  and  angles  in  themselves  than  of  complexity  as 
against  simplicity,  or  of  varying  incentives  to  fixation,  is  indi- 
cated here  as  in  the  previous  groups  of  experiments. 

2.  Size.  The  duration,  distinctness  and  completeness  of 
the  memory  image  are  not  proportionate  to  the  size  of  the 
figure  reproduced.  For  involuutary  reproduction  the  uext  to 
the  largest  size  invariably  overtops  the  series,  both  for  indi- 
vidual and  for  total  durations.  It  is  noticeable,  however,  that 
the  corresponding  images  are  reported  incomplete,  and  only 
moderately  distinct.  For  voluntary  recall,  the  image  of  the 
smallest  figure  maintains  itself  longest  in  consciousness.  In 
both  procedures  (and  this  seems  to  be  the  significant  item),  the 
memory  image  of  the  smallest  figure  excels  all  others  both  in 
distinctness  and  iu  completeness.  Kvidently  there  is,  then,  an 
optimal  size  in  visual  reproduction,  related  either  to  the  retinal 
area  of  clearest  vision,  or  to  the  limited  field  of  vision  in 
reproduction. 

3.  Complexity.  The  complicated  figures  of  Ser.  Ill  have  a 
very  slight  advantage  over  the  simpler  figures  (Series  I  and  II) 
and  that  mainly  iu  the  number  of  images  to  the  minute.  This 
advantage  is  partly  to  be  attributed  to  the  fact  that  iu  succes- 
sive images  different  parts  of  the  figure  were  accustomed  to  ap- 
pear, thus  placing  the  reappearances  on  a  standing  different 
from  that  of  ordinao'  repetitious.  For  average  duration  these 
figures  stand  on  a  level  with  the  triangles  in  involuutary  re- 
call, below  them  iu  voluntary.  What  is  more  significant,  both 
in  distinctness  and  completeness  they  rank  decidedly  below 
the  other  figures.  But  while  in  this  case  complexity  seems  to 
exercise  an  unfavorable  influence  on  reproduction,  on  taking 
the  triangle  as  an  example  of  relative  complexity  in  comparison 
with  the  disc,  we  find  our  conclusions  reversed.  Hence,  we 
conclude  that  the  complexity  of  the  figures  of  Ser.  Ill  exceeds 
either  the  limits  within  which  a  figure  is  easily  grasped  during 
four  seconds'  exposure,  or  the  limits  of  the  range  of  attention 
for  reproduced  sensation. 


FACTORS   IN   MEMORY   IMAGES. 


245 


In  summary,  tlien.  we  may  say  that  the  6gures  of  small  size 
and  of  moderate  complexity  offer  the  conditions  most  favorable 
to  reproduction.  Whether  these  conditions  are  effective  dur- 
ing the  period  of  observation  or  reproduction,  or  both,  must 
now  be  considered. 

III.  Differences  in  Reproducibility  in  Voluniary  and  Invol- 
untary Reproduction,  With  voluntary  recall  there  is  a  general 
re<Ustnbution  of  values,  with  regard  to  duration,  distinctness, 
and  completeness,  for  the  three  series.  Since,  however,  this 
redistribution  fails  to  reduce  the  memory  images  of  the  three 
types  to  the  same  level,  and,  moreover,  reproduces  most  of  the 
distinctions  noted  for  involuntary  recall,  the  conjecture  ad- 
vanced in  Group  I,  that  the  superior  reproducibility  of  a  fig- 
ure is  due  to  some  intrinsic  or  accidental  quali&cation  for 
securing  a  better  adjustment  of  the  passive  acteation  during 
the  period  of  reproduction,  seems  insufficient  to  explain  the 
facts.  That  is,  maximal  attention  during  observation  is  not  as 
uniformly  effective  for  reproduction  in  the  case  of  figures  as 
in  the  case  of  simple  sensations,  but  is  complicated  by  the  re- 
lation of  the  figure  to  certain  central  couditions.  This  inequal- 
ity in  the  relations  of  different  figures  to  the  central  conditions 
is  one  that  asserts  itself  under  couditions  of  voluntary  as  well 
as  involuntary  attention,  /.  jr.,  during  either  the  period  of  ob- 
servation or  of  reproduction.  This  inequality  must  now  be 
more  closely  examined. 

It  is  first  to  be  noted  that  in  Group  III,  as  also  in  I  and  II, 
constant  difTerences  in  reproducibility  are  correlated  princi- 
pally with  "complexity"  of  figure.  That  the  image  of  the 
more  complicated  figure  should,  either  in  voluntary  or  in  involun- 
tary recall,  remain  relatively  longer  in  the  focus  of  consciousness 
than  that  of  the  simple  figure  might  be  expected  if  we  were  to 
reason  by  analogy  with  couditions  existing  in  perception.  Gor- 
don '  has  shown  that  the  duration  of  a  single  pulse  of  attention 
is  longer  for  a  complex  than  for  a  simple  visual  object.  It  is 
possible  that  this  rule  obtains  also  in  the  sphere  of  reproduced 
sensations,  and  that  the  longer  durations  of  Series  III 
(es|jecially  in  the  voluntary  jjntcednres  where  the  interrup- 
tions in  the  appearance  of  the  memory  image  have  often  the 
character  of  fluctuations)  are  further  expressions  of  this  rule. 
Yet  the  fact  that  the  most  complex  figure  (that  of  Ser.  Ill) 
docs  not  give  the  longest  memory  image  warns  tis  that  this 
function  of  complexity  is  not  to  be  accepted  without  limitations. 
The  existence  of  an  optimal  complexity  for  reproduction  indi- 
cates that  it  is  uot  complexity  itself,  but  the  extent  to  which  it 

*  K.  Gordon;  Meaning  in  Memory  and  Attention,  Psych.  Rev.^  X, 
267. 
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affords  conditions  favorable  to  6xation  and  attention,  which  is 
the  determining  factor.  Moreover,  ihe  above  qnoted  facts  on 
the  pulse  of  attention  would  hardly  lead  us  to  anticipate  that 
the  image  of  a  complex  figure  would  be  not  only  longer,  but 
also,  within  certain  limits,  more  complete  and  distinct  than 
those  of  other  figures.  Hence,  it  seems  necessary  that  the  facts 
be  analyzed  further  in  order  to  arrive  at  the  precise  nature  of 
the  advantage  conferred  (in  certain  cases)  by  complexity. 

Let  us  look  6rst  at  the  period  of  exposure  for  some  influence 
exerted  in  association  with  complexity  either  to  enhance  the 
neural  excitation  underlying  reproduction  or  to  furnish  associ- 
ated factors  which  may  serve  to  reinforce  the  reproduction. 
The  sensations  arising  from  the  innervation  of  the  muscles  used 
to  inhibit  those  eye-movements  to  which  the  comers  of  the  fig- 
ure form  incentives  seem  to  ofi^er  precisely  the  factor  required. 
The  introspections  show  a  tendency  to  movement,  which  is  fell 
and  resisted,  txith  in  the  period  of  exposure  and  of  reproduc- 
tion, and  which  bears  a  significant  relation  to  the  presence  and 
distinctness  of  the  image  in  the  latter  period.  Since  with  the 
simple  disc  there  is  apparently  no  corresponding  tendency  or 
resistance,  it  seems  probable  that  the  difference  in  distinctness 
and  duration  of  the  triangle  as  compared  with  the  disc  is  due 
to  the  presence  in  the  visual  complex  ofasbociated  fixation  sen- 
sations of  greater  intensity,  set  up  again  on  the  appearance  of 
the  retinal  image  in  memory,  and  acting  as  a  reinforcement  ol 
this  image.  In  brief,  the  figure  which  gives  rise  to  the  clearest 
and  strongest  fixation  sensations  has,  other  things  beings  equal, 
the  best  chance  in  reproduction.* 

The  doubt  may  of  course  be  raised  as  to  whether  these  kin- 
sesthetic  sensations  are  actually  reinforcing  factors,  or  merely 
coefBcienis  of  the  efficiency  of  attention.  The  weight  of  evi- 
dence, however,  throughout  all  these  groups  of  experiments, 
seems  to  lie  on  the  side  of  the  former  hypothesis. 

Summary  for  Group  III. 

1.  There  is  an  optimal  size  and  complexity  for  visual  re- 
producibility, dependent  on  the  range  of  atttention. 

2.  Conditions  obtaining  in  the  period  of  exposure  are  criti- 
cal for  reproduction,  since  certain  diflFerences  in  reproducibility 
are  constant  both  in  voluntary  and  in  involuntary  recall. 

3.  Along  with  various  central  factors  (familiarity,  contrast, 
association  and  the  like)  conditioning  the  appearance  and  dis* 

'  Cf.  Willielm  Peters:  Aufmerksamkeit  and  ZeitTerschiebnng  in  der 
Auffassnng  cHsparatrr  Sinneireize,  ZeUschr.f.  Psych,  u.  Physiol,  der 
Sirtfusorg^ang,  Bd .  XXXIX,  1905,  427,  for  the  value  of  fixation  de- 
menti in  tIbubL  attentioti. 
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tinctness  of  the  image,  the  kinsesthetic  dements  of  fixation 
play  an  important  rdle. 

The  results  of  the  investigation  may  be  snmmed  up  as 
follows : 

Neither  the  attributes  of  the  stimulus,  qualitative  or  spatial, 
nor  the  general  ocular  movements  to  which  these  attributes 
may  give  rise,  constitute  the  important  differential  &ctor  in 
visual  reproduction.  On  the  contrary,  reappearance  and  per- 
sistence, distinctness  and  general  accuracy  of  reproduction  are 
conditioned  primarily  upon  the  relation  of  the  stimulus  or  im- 
age  to  central  conditions,  and  upon  certain  special  motor  phe- 
nomena accompanying  fixation. 
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Introduction. 

In  an  earlier  paper  on  "The   Psychology  of  the  EngHsb" 
Sparrow"  the  writer  committed  himself  to  the  further  study  of 
the  same  and  other  species.     Ijke  most  programmes,  perhaps 
always  more  or  less  unwisely  made,  this  has  seemed  tardy  of 
fulfillment.     For  experimenting  with  such   frail  and  nervous 
animals  one  must  have  an  unlimited  amount  of  time  and  the 
possibility  of  making  the  surroundings  very  free  from  disturb- 
ing noises,  etc.     It  is  scarcely  necessary  to  say  that  neither  of 
these  conditions  could  be  fully  satisfied.     The  birds  have  been 
kept  and  the  experiments  tried  in  a  large  animal  room  with 
alligators,   white  rats,  and  Jack  the  monkey,  in  other  cages 
near  by.     These  were  often   a  disturbing  factor  while  an  ex- 
periment was  in  progress.     Then,  too,  the  necessity  of  carry-l 
ing  along  simultaneously  the  same  test  with  a  number  of  birds 
led  to  a  change  in  the  method  from  that  used  earlier;  at  least,j 
during  the  first  experiments.     To  do  this  each  bird  was  kept 
in  a  small  cage  outside  the  large  one  (the  latter  being  tweh 
feet  long  and  wide  and  six  feet  high).     When  tests  were  mad 
these  cages  with  the  birds  were  carried   inside  the  large  one. 
Later  they  were  allowed  to  go  directly  from   the  small  cagea^ 
into  the  large  one.     This  latter  method  it  seems  to  me  is  much 
better  as  it  eliminates  the  fright  which  always  results  from  car- 
ryiug  the  small  cage  and  the  birds  become  more  accustomed  to 
the  large  cage.     They  are  not  suddenly  confronted   with  so^ 
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much  that  is  new  and  consequently  there  is  less  distraction. 
Kolwithscanding  the  fact  that  the  same  precautions  as  to  food, 
air  and  sunshine,  have  been  taken  as  in  the  earlier  study  I 
have  found  it  difficult  to  keep  the  birds  in  good  condition  for 
any  great  length  of  time.  Since  from  the  first  I  was  on  the 
sharp  lookout  for  abnormal  conditions  of  any  kind,  allowance 
will  be  made  for  these  in  the  interpretation  of  results. 

Description  of  Birds  Expkrimbntkd  with  and  Work 
DoNK  BY  Others. 

The  birds  experimented  with  were  a  Vesper  Sparrow,  a 
female  Cowbird,  a  male  Dove-cot  pigeon,  a  female  Passenger 
pigeon,  and  some  half  dozen  English  Sparrows.  The  results  of 
a  few  tests  on  a  Red-headed  Woodpecker  will  also  be  described. 
Some  facts  by  way  of  description  of  the  species,  their  habits 
and  habitat,  and  of  interest  chiefly  from  a  psychological  point 
of  view,  will  now  be  given. 

The  Vesper  Sparrow.  Grass  Finch  or  Bay-winged  Bunting 
is  somewhat  smaller  than  the  English  Sparrow  and  not  so 
strongly  or  roughly  built.  According  to  Chapman  (1,  p.  141, 
and  facing  p.  122  for  picture)  its  habitat  is  the  great  broad  fields 
where  it  finds  its  food.  It  is  protectively  colored,  the  upper 
parts  being  grayish  black  and  brown;  breast  and  sides  streaked 
with  black  and  brown;  belly  light;  lesser  wing  coverts  chest- 
nut. It  has  a  very  sweet  song,  some  parts  of  which  as  well  as 
the  sharp,  clear  calls  were  to  be  heard  in  the  laboratory.  Its 
habit  of  feeding  and  flying  near  the  ground  is  so  strong  that  it 
required  some  patience  and  several  trials  to  get  it  to  leave  the 
large  cage  by  an  opening  iu  the  upper  corner.  Its  scratching 
habit  was  so  persistent  that  to  the  last,  after  months  of  cap- 
tivity, no  food  could  be  kept  in  its  food-box. 

From  the  standpoint  of  its  habits  and  instincts  the  Cowbird 
is  one  of  the  most  interesting  and  hated  of  birds.  It  is  some- 
what larger  thau  the  English  Sparrow,  being  rather  an  obscure 
looking  bird  of  dusky  grayish-brown  color.  This  is  particu- 
larly true  of  the  female.  See  Chapmau  (i,  faciug  page  114) 
for  colored  picture.  Like  the  European  cuckoo  it  builds  no 
nest  of  its  own  but  lays  its  eggs  in  other  birds'  nests.  Accord- 
ing to  Cones  (2.  p.  402),  "it  is  migrator>',  abundant,  grega- 
rious, polygamous,  polyandrous.  and  parasitic.  ...  It 
appears  to  constitute,  furthermore,  a  remarkable  exception  to 
the  rule  of  conjugal  affection  and  fidelity  among  birds.  A 
wonderful  provision  for  the  perpetuation  of  the  species  is  seen 
in  its  selection  of  smaller  birds  as  the  foster-parents  of  its  off- 
spring: for  the  larger  egg  receives  the  greater  .share  of  the 
warmth  during  incubation  and  the  lustier  young  Cowbird  as- 
serts its  precedence  in  the  nest;  while  the  foster  birds,  however 
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reluctant  to  incubate  the  strange  egg  (their  devices  to  escape 
the  duty  being  sometimes  astonishing),  become  assiduous  io 
their  care  of  the  foundling  even  to  the  neglect  of  their  own. 
The  number  of  species  thus  imposed  upon  is  now  known  to  be 
about  one  hundred.  In  the  western  prairies  great  flocks  of 
this  bird  may  be  seen  following  herds  of  cattle.  They  very 
of\en  feed  upon  the  parasitic  insects  found  on  the  backs  of 
these  cattle.  When  kept  in  captivity  with  other  birds  the 
Cowbird,  according  to  Prof.  C.  F.  Hodge  and  Mr.  Raymond, 
performs  the  same  good  office  for  them.  My  Cowbird  I  have 
never  seen  do  this,  but  she  had  the  habit  of  approaching  quite 
near  to  the  English  Sparrows  and  looking  them  over  ver>'  care- 
fully. Does  this  act  relate  itself  to  the  food-getting  instinct  or 
does  it  have  its  setting  in  the  friendly  stealthy  attitude  and  ap- 
proach which  this  bird  has  in  order  to  lay  its  eggs  in  other 
birds'  nests?  Another  very  interesting  performance  was  the 
turning  of  her  head  on  one  side  and  moving  it  round  as  though 
to  take  in  the  whole  expanse  of  sky.  She  did  this  most  often 
immediately  after  alighting.  This  has  not  been  seen  in  other 
birds  which  I  have  observed.  It  would  seem  to  Bnd  its  ex- 
planation in  the  necessary  watchfulness  she  must  exercise  in 
order  to  depo»t  her  egg  in  the  nests  of  other  birds  without 
being  seen. 

The  Pigeon  is  so  familiar  that  just  a  word  of  description 
will  suffice.  Schmeil  (12,  p.  195)  writes  as  follows:  "The 
races  of  our  domestic  pigeons  are  the  desceudauts  of  the 
rock-pigeon  which  inhabits  the  cliffs  of  the  coasts  of  the  At- 
lantic and  Mediterranean  and  other  simitar  places.  It  has 
been  domesticated  from  times  immemorial.  By  means  of  con- 
stant selection  numerous  races  or  varieties  of  pigeons  have 
been  produced  which  frequently  exhibit  in  shape,  color,  forma- 
tion of  beak,  feet,  etc.,  more  considerable  differences  than  dis- 
tinct species  of  birds.  .  The  pigeon  has  a  keen  sense  of  sight. 
It  is  a  defenceless  bird  and  is  consequently  shy  and  timid. ' '  Yet 
in  this  respect  Professor  Mills  (6,  p.  257)  makes  a  difference 
between  the  different  varieties  of  pigeons.  He  says  "though 
differences  between  the  mature  forms  of  varieties  of  pigeons, 
so  pronounced  as  regards  physical  form,  less  so  psychically. 
but  still  real  and  always  present,  are  obvious  to  even  a  super- 
ficial observer,  it  is  interesting  to  note  that  even  at  an  early 
date  such  differences  do  appear.  To  illustrate:  the  Dragoon 
is  a  bird  of  very  bold  appearance,  and  as  compared  with  many 
varieties,  is  somewhat  wild.  It  has  been  spoken  of  as  the 
'game  bird'  of  the  pigeon  family.  Such  characteristics  are 
manifest  in  the  young  before  they  are  twenty  days  old.  They 
peck  sooner  and  more  vigorously  in  the  nest.  They  are  shyer 
of  approach,  etc.     This  cannot  be  explained  by  a  more  rapid 
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development,  for  several  other  varieties  mature  sooner  than 
they  do." 

The  English  Sparrow  and  its  habits  are,  like  the  pigeon,  so 
familiar  that  it  needs  but  little  description.  For  this  the  reader 
is  referred  to  my  earlier  paper  (9.  pp.  313-316). 

A  few  words  will  suffice  to  set  forth  all  that  has  hitherto 
been  attempted  in  the  investigation  of  the  psychical  differences 
between  birds  of  the  same  or  different  species.  Professor  Whit- 
man (15.  pp.  331-338)  has  made  experiments  which  point  to  a 
difference  in  intelligence  between  the  three  varieties  of  Pigeons 
— the  Homing,  Ring-neck,  and  Dove-cot.  The  first  experiment 
consisted  in  placing  the  egg  just  outside  the  nest.  Would  they 
have  intelligence  enough  to  modify  their  instinctive  way  of  re- 
acting and  thus  pull  or  try  to  pull  the  egg  back  into  the  nest? 
The  Passenger  Pigeon  recognizes,  not  byslghl  but  by  feeling, 
that  something  is  wrong.  Her  instinct  being  keenly  attUD«l 
she  promptly  leaves  the  nest.  The  Riug-ueck  may  try  to  re- 
claim one  egg.  Having  done  so  she  is  satisfied.  The  Dove- 
cot tries  to  reclaim  both  eggs  and  failing  leaves  her  nest  with 
more  hesitation  than  the  others. 

Here,  then,  according  to  this  author,  is  a  difference  between 
the  power  of  intelligent  action  to  be  found  in  these  birds.  The 
reason  for  this  difference,  according  to  Prof.  Whitman,  lies  in 
the  fact  that  domestication  has  let  down  the  bars  to  alternative 
choice.  And  this  means  the  beginning  of  intelligent  action. 
The  wild  or  semi-wild  pigeon  has  always  nested  in  a  place  where 
it  has  never  recovered  its  eggs  after  they  were  once  out  of  the 
nest.  With  the  domesticated  pigeon  conditions  have  been  dif- 
ferent.    It  could  reclaim  its  egg. 

Prof.  Whitman  also  notes  that  the  Ring-neck  has  great  diffi- 
culty in  locating  her  nest-box  even  though  it  has  been  moved 
but  little  out  of  its  accustomed  place  and  ever>'thing  else  re- 
mains the  same.  She  depends  entirely  on  its  relations  to  the 
environment. 

The  above  constitutes  the  sole  experimental  contribution,  so 
far  as  the  writer's  knowledge  goes,  to  the  mental  differences  be- 
tween birds.  Whether  or  not  we  agree  that  Prof  Whitman 
has  placed  the  correct  interpretation  upon  the  fact  which  he 
has  found  is  a  question  aside.  However,  we  are  able  to  see 
that  he  finds  by  experiment  and  observation  that  there  are 
these  differences  in  intelligence  and  variability  of  instinct  be- 
tween his  three  varieties  of  pigeons.  Domestication  and  semi- 
domestication  are  responsible,  according  to  him,  for  these  differ- 
ences. Now,  no  one  will  question  the  statement  that  the 
Sngtish  Sparrow  has  beeu  for  thousands  of  years  in  just  as 
favorable,  indeed,  if  not  more  favorable,  conditions  with  rela- 
tion   to  domestication.     As  stated  in   a  former  paper,  it  has 
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retained  its  nati%'e  wildness.  and  yet  lives  with  man,  compelling 
the  latter,  in  spite  of  his  efforts  to  the  contrary,  to  feed  it  and 
give  it  shelter.  That  these  are  good  conditions  necessary  for 
the  development  of  variability  or  alternative  choice  there  can 
be  little  doubt.  Apropos  of  an  in\'«stigation  into  the  mental 
diffierences  between  birds  not  only  into  the  cognitive  but  the 
emotional  and  volitional  as  well,  the  following  from  Chapman 
(i.  p.  137)  is  not  without  interest, — "Even  after  leaving  the 
nest  the  parasite  (the  cowbird)  continues  its  call  for  food, 
and  when  seeing  a  Maryland  Yellow  Throat,  or  some  other 
small  bird  feeding  a  clumsy  fledgling  twice  its  size,  one  won- 
ders it  does  not  detect  the  deception.  The  better  we  know 
birds  the  more  strongly  are  we  impressed  with  their  individual- 
ity. To  one  who  has  no  friends  in  feathers  it  seems  pure  fancy 
to  endow  some  insignificant  "chippy"  with  human  attributes; 
but  in  reality  there  are  as  clearly  defined  characters  among  birds 
as  among  men.  To  be  convinced  of  the  truth  of  this  statement 
we  have  only  to  compare  the  Cowbird,  a  thoroughly  contemp- 
tible creature,  lacking  in  every  moral  and  maternal  instinct, 
with  the  bird  who  constructs  a  well-made  nest,  faithfully 
broods  her  eggs,  and  cares  for  her  young  with  a  devotion  of 
which  mother  love  is  alone  capable."  What  additional  evidence 
can  controlSed  observation  and  experiment  offer  as  to  mental 
differences  among  birds? 

Trsts  with  a  S1MM.K  Maze. 

After  making  several  trials  with  Dr.  Small's  complex  maze, 
a  reduced  form  of  which  was  used  in  my  earlier  work.  1  con- 
cluded that  it  was  too  difficult  for  a  beginning  test  as  well  as 
too  great  a  tax  upon  my  time,  a  single  test  sometimes  requiring 
as  much  as  four  hours'  time.  Accordingly  a  simple  maze  was 
made.  Fig.  i  shows  the  plan  of  this  maze  which  was  four 
feet  square  with  alleys  five  inches  wide  and  high.  The  bottom 
and  top  were  of  the  same  wire  mesh  both  being  cut  away  at 
C,  the  centre,  leaving  this  open.  The  partitions  and  sides  were 
fa.stened  by  unravelling  the  wire  me-sh  of  the  edges  and  clinch- 
ing these  into  the  top  and  bottom  along  their  entire  length. 
This  maze  is  therefore  very  free  from  landmarks  but  siuce  it  is 
so  simple  this  is  not  of  so  much  consequence  as  in  the  more 
complex  one.  It  will  be  seen  that  there  are  two  longer  ways, 
and  one  short  one.  to  the  centre.  The  maze  was  placed  iu  the 
middle  of  the  floor  of  the  large  cage  and  food  at  C.  The  small 
cages  were  placed  with  open  door  at  O,  the  opening  to  the 
maze.  After  reaching  C  the  bird  was  free  to  eat  and  fiy  about 
in  the  large  cage.  There  were  thus  two  inceutives  to  cause 
the  birds  to  put  forth  greater  efforts  in  order  to  get  to  C; 
namely,  the  desire  for  food  and  for  the  greater  freedom  afforded 
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FIGURB   I.      SIMPLE   MA2B. 


t)y  the  larger  cage.  The  birds  were  recaptured,  by  banging 
the  small  cage  with  open  door  ou  the  outside  of  the  larger  one 
and  carefully  driving  them  through  a  small  door  in  the  upper 
comer  of  the  larger  cage.  Six  different  birds  were  tested  with 
this  maze.  Each  approximately  the  same  number  of  times 
daily.  The  birds  were  a  Vesper  Sparrow,  a  female  Cowbird, 
two  male  and  two  female  English  Sparrows.  The  table  follow- 
ing shows  the  results  for  a  series  of  thirty  tests,  the  numbers 
under  "Time"  and  "Errors"  being  averages  of  each  two 
consecutive  trials.  The  time  is  given  in  seconds  and  an  error 
means  a  retracing,  uo  matter  how  slight,  in  the  wrong  direc- 
tion or  toward  the  starling  point.  A  record  of  the  path  taken 
by  the  bird  was  made  by  tracing  a  line  through  a  reduced  plot 
which  I  held  in  my  hand.  F  means  failure.  F-F  means  fail- 
ure both  trials  of  the  first  two  tests  of  the  Cowbird.  F-S80 
indicates  that  there  was  a  failure  the  third  trial  and  the  fotirth 
trial  required  8S0  seconds.  Other  cases  so  indicated  are  to  be 
interpreted  in  like  manner.  Ch.  indicates  the  number  of  re- 
versals from  the  short  to  the  long  way  or  vice  versa. 

The  Cowbird  and  a  male  English  Sparrow  failed  to  get 
through  the  maze  during  the  first  trials.  Their  claws  seemed 
to  hook  round  the  wire  in  the  floor  of  the  alleys  so  that  they 
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had  coDsiderable  difficulty  ia  getting  along  at  all.  It  will  be 
seen  that  the  Knglish  Sparrow  overcame  the  difiBciilty  more 
rapidly  than  the  Cowblrd.  The  fact  that  the  latter's  claws  arc 
more  hooked  may  very  well  account,  in  part,  for  her  greater 
difficulty.  Results  from  other  experiments  would  agree  with 
this.  She  probably  is  also  less  rapid  in  adapting  herself  to  new 
situations.  Her  later  progress  in  learning  the  maze,  as  indi- 
cated by  the  table,  shows  that  it  was  probably  nothing  more 
than  a  late  start. 

The  Vesper  Sparrow,  during  all  the  trials,  and  especially 
during  the  first  one,  seemed  most  at  home  of  any  of  the  birds. 
To  one  who  knows  the  native  haunts  and  habits  of  this  bird 
this  has  seemed  surprising.  But  from  a  bird  that  lives  and 
nests  uear  the  ground  amid  thickets  and  clumps  of  bushes  this 
is  just  what  I  should  expect.  Her  habit  of  slaying  very  near 
the  ground  was  shown  very  clearly  when  I  trieti  to  drive  her 
from  the  large  to  the  small  cage.  She  persisted  for  some  time 
iD  flying  about  near  the  floor.  Furthermore,  tbe  Vesper  Spar- 
row was  throughout  less  easily  frightened  than  the  others. 
This  would  be  an  advantage  to  her  during  her  5rst  trials  in 
the  uiaze.  She.  the  Cowbird  and  the  English  Sparrow,  No.  7, 
became  quite  tame  as  the  experiments  progressed.  The  Cow- 
bird  wanted  to  come  through  the  maze  before  I  could  get  out 
of  sight.  But  the  lameness  of  the  English  Spanow  was  prob- 
ably due  to  his  abnormal  condition  as  he  died  a  few  days  later. 
On  the  contrary,  the  female  English  Sparrow,  No.  5  (which  I 
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pronounced  to  be  a  young  one,  judging  from  the  yellow  bill, 
the  color  of  her  feathers,  and  her  size),  became  very  much 
frightened,  and  at  the  slightest  disturbance  she  would  crouch 
at  some  place  in  the  maze  instead  of  going  through.  Her 
&igbt  was  caused  by  her  escape  into  the  large  room  from  the 
small  cage.  She  had  to  be  caught  and  this  was  done  only  after 
a  prolonged  chase.  English  Sparrows  learn  much  more  read- 
ily than  other  birds  to  take  advantage  when  the  small  door  is 
opened.  Her  wariness  was  shown  by  the  time  she  remained 
in  the  small  cage  before  enieriug  the  maze  at  all.  This  was 
considerably  greater  and  more  persistent  with  her  than  with 
the  others.  A  later  series  with  this  same  bird  was  discontinued 
on  this  account. 

A  glance  at  the  table  will  show  that  all  of  the  birds  learned 
the  maze  during  the  twenty  or  thirty  trials.  All  of  them  did 
not  take  the  short  way  through,  but  if  some  habitually  went 
the  long  way  this  did  not  lengthen  the  time  much  and  should 
not  be  counted  against  them.  But  if  there  were  many  rever- 
sals from  the  long  to  the  short  way  and  vice  versa  then  this 
should  be  noted  since  it  would  seem  to  indicate  either  a  failure 
to  discriminate  or,  what  is  more  probable,  an  incapacity  to  hold 
in  memory  the  way  last  travelled.  The  Vesper  Sparrow  made 
thirteen  such  reversals  in  thirty  trials,  the  Cowbird  three,  the 
female  English  Sparrow,  No.  5,  four,  the  male  English  Spar- 
row, No.  6,  one,  and  the  male  English  Sparrow.  No.  7,  two 
such  reversals.  These  reversals  with  the  Vesper  Sparrow  grew 
less  frequent  toward  the  la.st  of  the  series.  Taking  the  results 
just  mentioned  in  connection  with  the  reduction  of  the  time 
required  and  the  number  of  errors,  the  Vesper  Sparrow  would 
seem  to  have  the  poorest  record  of  any.  If  there  is  any  differ- 
ence between  the  Cowbird  and  the  English  Sparrow  itis  slightly 
in  favor  of  the  latter,  particularly  at  the  start.  This  is  not  so 
noticeable  in  the  time  as  in  the  number  of  mistakes  made.  One 
reason  for  the  Cowbird's  short  time  is  that  she  chose  the  most 
direct  way  and  went  very  rapidly. 

It  can  be  seen  from  the  table  that  the  number  of  errors  does 
not  always  increase  with  the  time.  The  early  adaptation  of  all 
these  birds,  and,  according  to  the.se  results,  especially  of  the 
English  Sparrow,  is  one  of  the  chief  points  of  interest.  Many 
of  the  errors  were  very  slight,  and  although  they  were  corrected 
at  once,  record  was  always  made  of  them.  Habit  seemed  to 
hold  them  to  their  mistakes  just  as  it  does  with  us,  and  recog- 
nition of  a  certain  part  of  the  maze  through  sight  or  muscular 
sense,  or  both,  seemed  to  be  the  cue  for  retracing  their  steps. 

Memory  Tbsts. 
Following  an  interval  of  thirty  days  a  series  of  ten  memory 
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tests  was  made  with  three  birds,  the  Vesper  Sparrow,  the  Cow- 
bird  and  the  female  English  Sparrow.  No.  5.  There  were  no 
intervening  tests  and  all  the  conditions  were  as  nearly  as  possi- 
ble the  same  as  for  the  initial  series.  The  results  are  given  in 
Table  II  which  is  to  be  interpreted  in  the  same  manner  as  the 
table  preceding. 

Tablb  II. 
Memory  Tests  with  Simple  Maze. 


VlUHBR 

ErtoLisu 

No.  of 

Sparkow. 

CowBimo. 

Spareow.  Fe.  i 

Time. 

RlTOTB. 

Time. 

Rrrora. 

Time. 

SiTors. 

h 

17 

t 

7 

I 

17 

I 

1          3-4 

4<5 

i-S 

4 

0 

10 

5 

1                        S-6 

26 

25 

S 

0 

IS 

I 

1                        7-8 

7 

5 

7 

•5 

>9 

5 

9-10 

13 

•5 

4 

0 

9 

0 

The  results  in  this  table  show  that  birds  have  a  very  good 
memory.  TheCowbird  shows  the  best  results,  her  average  time 
for  the  memory  tests  being  the  same  as  for  the  last  ten  trials  of 
the  first  series.  There  are  also  fewer  errors  in  the  memory  series. 
The  average  time  for  the  other  two  birds  is  not  quite  equal  to 
the  last  ten  trials  of  the  initial  series  but  is  better  than  the  sec- 
ond ten  of  thisseries.  The  Cowbird  seems  to  have  forgotten  little 
or  nothing,  the  other  two  forgetting  more  of  what  they  had 
learned  a  month  previous  but  by  no  means  enough  to  place 
them  in  their  earlier  inexpcrieuced  condition.  Here  again  the 
differences  between  the  individual  birds  are  so  slight,  especially 
between  the  Vesper  Sparrow  and  the  English  Sparrow,  that  it  is 
well  not  to  make  too  much  of  them. 

Immediately  following  these  memory  tests  the  maze  was  re- 
versed thus  compelling  the  birds  to  enter  from  the   opposite 

TaJIIvE  III. 

Tests  with  Maze  Reoerzed. 


VEsrvH 

ENbLJBU   SPAXAOW. 

No.  of 

Spakrow. 

COWBIXD. 

Femil*.   S. 

TrtBli. 

Ttme. 

Brrort- 

Time. 

Krrort. 

nme. 

Crrara. 

I 

554 

33 

■35 

37 

780 

a4 

3 

33 

X 

15 

4 

120 

5 

3 

31 

3 

II 

I 

41 

3 

4 

35 

4 

.^» 

5 

106 

5 

\ 

36 

3 

zo 

3 

6a 

3 
I 

corner.     In  this  table  the  individual  results  for  each  trial  are 
given.     I  have  not  averaged  each  two  successive  trials.    It  can 
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easily  be  seen  from  the  accompany  in  k  table  that  the  effect  of 
this  was  to  upset  entirely  the  habits  previously  formed.  The  be- 
ginniug  times  and  errors  are  very  high.  At  a  certain  turn  in  the 
maze  they  tried  very  hard  to  go  in  the  old  direction.  This  was 
rapidly  overcome  as  the  succeeding  trials  clearly  show.  The 
behavior  of  the  birds  in  this  experiment  tends  to  strengthen 
the  opinion  formed  from  earlier  experiments  with  the  more 
complex  maze;  namely,  tbat,  especially  after  the  maze  is 
learned,  the  birds  do  not  depend  on  sight  alone  for  theircues 
as  to  when  to  turn  and  in  which  direction,  bnt  on  a  sense  of 
direction  and  distance  as  well.  That  this  is,  at  least  in  part, 
in  terms  of  muscular  sensations  is  probable. 

Test  with  Food-box  with  Pigeons  and  Cowbird. 

The  box  used  was  not  identical  with  the  one  used  in  the 
earlier  study  with  the  English  Sparrows  alone.  It  was  thought 
advisable  to  make  it  considerably  larger,  especially  for   the 


Vic.  2. 

pigeons.  This  tx>x  is  twenty  inches  long,  thirteen  inches  wide, 
and  twelve  inches  high.  The  latch  L  is  on  the  inside  and 
when  let  down  the  door  closes  by  means  of  a  small  catch  which 
is  fastened  to  the  door.  This  latch  may  be  easily  raised  by 
pushing  or  pulling  any  one  of  the  strings  A,  B,  C,  or  D.  A 
spring  at  S  pulls  the  door  open  when  the  latch  is  rai.sed.  The 
end  to  the  left  and  the  entire  front  are  of  wire  mesh,  so  that 
the  food  is  easily  visible  from  most  points  in  the  large  cage. 
The  lop  and  the  other  side  and  end  are  solid.  When  experi- 
menting the  right  end  was  placed  against  the  wall  uf  the  large 
cage.  As  in  the  earlier  tests,  the  birds  were  fed  in  this  box 
with  the  door  open  for  at  least  two  days  before  the  experiments 
proper  were  begun.  During  most  of  the  time  this  box  was 
removed  after  the  bird  had  eaten.  This  gave  the  birds  the 
freedom  of  the  large  cage  during  the  interval  between  tests,  a 
very  desirable  condition  to  fulfill  if  it  is  at  all  possible.  In 
taking  the  time  the  watch  was  not  started  until  the  birds 
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reached  the  floor  near  the  box  or  were  standing  on  the  box  it- 
self. As  in  all  other  tests  previously  described,  a  record  was 
kept  of  the  uumber  and  kind  of  errors  made.  These,  however. 
do  not  appear  in  the  table.  The  tests  were  made  several  limes 
daily,  var>-ing  from  two  to  nine  in  number.  This  number  was 
practically  the  same  for  the  dififerent  birds.  In  the  table  below. 
which  is  to  be  interpreted  in  the  same  manner  as  Table  I,  will 
be  found  the  results  obtained  with  the  Cowbtrd,  a  male  Pigeon 
and  a  female  Pigeon.  The  female  Pigeon  was  some  five  or  six 
years  old  and  of  the  Passenger  variety.  The  male  was  younger 
but  apparently  had  attained  his  full  size  and  growth.  He  was 
of  the  common  Dove-cot  variety.  I  could  do  nothing  more 
than  merely  begin  a  series  with  the  young  English  Sparrow* 
No.  5,  her  fright  by  this  time  had  caused  her  to  become  so  un- 
manageable. The  other  English  Sparrow,  No.  8,  died  before 
I  could  try  her  by  herself,  and  still  another  one  fell  a  prey  to 
gray  rats. 

As  is  probably  the  case  with  all  tables,  the  notes  describing 
the  actual  behavior  of  the  animal  are  quite  necessary  for  the 
correct  understanding  of  the  results.  This  is  especially  true 
in  the  present  case.  The  description  of  the  conditions  and  the 
results  for  the  Cowbird  will  be  given  first.  Her  first  method 
of  opening  the  door  was  by  hopping  up  on  the  side  and 
pushing  in  the  strings  with  her  claws.  This  was  done 
entirely  at  random  during  the  first  and  following  trials. 
She  was  somewhat  frightened  and  consumed  much  time  in 
standing  before  the  strings  in  a  half  crouched  attitude  ready  to 
act.  To  make  it  easier  for  her,  as  well  as  to  see  what  they  each 
would  do,  the  Vesper  Sparrow  and  an  English  Sparrow  were 
turned  into  the  cage  at  the  same  time.  But  the  Vesper  Spar- 
row was  soon  removed  because  she  showed  little  disposition  to 
get  into  the  box,  and  also  because  of  the  vociferous  attention 
which  she  paid  to  the  others  I  was  not  able  to  satisfy  myself 
as  to  whether  this  was  a  manifestation  of  hunger  or  sexual  ex- 
cjtemeut.  It  was  probably  the  latter.  She  later  fluttered 
against  the  side  of  the  cage  and  showed  a  strong  desire  to  es- 
cape. She  soon  died.  It  was  in  early  spring  and  her  actions 
were  probably  those  of  the  mating  period.  With  very  few  ex- 
ceptions the  English  Sparrow  was  leader.  She  often  made 
several  excursions  to  the  box  before  the  Cowbird  reached  it. 
Some  few  times  I  have  thought  the  Sparrow  was  imitating  in 
some  slight  way  the  other's  method  of  opening  the  door,  but  I 
could  not  be  sure  of  this.  The  Cowbird  gradually  reduced  the 
number  of  u.seless  efforts  at  other  places  on  the  box  and  at  the 
same  time  learned  to  use  the  bill  Instead  of  theclaws.  She  also 
dispensed  with  the  hopping  up  on  the  side  of  the  box  and  re- 
mained standing  on  the  floor  while  opening  the  door.     This  is 
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Tabi,K  IV. 
Exptriments  with  Food-box. 


COn'BTKD. 

PlOBOH. 

Pigeon. 

No.  o( 
ExpcriaicBt*. 

Mkle. 

Fetumle. 

Time. 

Timf. 

Time. 

^^^B                       1-3 

140 

345 

397-F 
348 

^^B 

570-P 

F-670 

^^K 

F-135 

F-240 

lOI 

^B 

220 

810-F 

72 

^^^H              9-10 

630 

F-550 
687 

as 

^^^B                       II-I3 

117 

75 

^^H 

64 

317 

34 

^^H 

3» 

BS3 

38 

^^^K 

95 

97 

36 

^^^H              19-30 

45 

130 

57 

^^^H                       31-23 

7« 

470 

^. 

^^B 

75 

ti7 

z8 

^^^K 

40 

240-P 

tS 

^^^B                   37-28 

45 

277 

66 

.n 

3IO 

70a 

^F 

^^B                  53-34 

52 

:i3 

3a 

^^K                 3S-3<> 

81 

3» 

>9 

^^K           37-38 

24 

51 

n 

^^V              39^40 

47 

113 

33 

^^H              41-43 

39 

65 

^^B 

21 

118 

^^B 

31 

305 

^^H 

16 

F-ioo 

^^H              49-50 

7 

377 

^^H              51-52 

10 

F-193 

^^B                    55-54 

3 

75 

^^H 

30 

76 

^^K                  S7-S8 

7 

346 

^^H                  59-60 

40 

58 

^^B            61-63 

4 

138 

^H           63-64 

3 

301 

^^B           65-66 

3 

98 

^^B         67-68 

7 

176 

^^B         69-70 

73 

^^B                  7'~7^ 

198 

■**                          75-76 

217 

140-F 

77-78 

63 

a  very  similar  procedure  to  that  used  by  the  Sparrow  No.  4  of 
the  earlier  study.  Although  the  two  boxes  were  not  alike  the 
method  of  opening  was  quite  the  same.  The  Sparrow  used  the 
bill  at  the  tenth  trial  and  stood  on  the  floor  at  the  twenty- 
seventh.  The  Cowbird  used  her  bill  on  the  forty-sixth  trial 
and  opened  the  door  from  floor  at  the  fiftieth,  though  she  does 
not  consistently  use  this  method  until  eleven  tests  later.  As 
compared  with  the  English  Sparrow   she  seems  rather  slower 
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in  leaving  off  the  unessential  and  in  learning  just  the  thing  to 
be  done.  However,  it  is  a  point  worthy  of  note  that  both  pro- 
ceed in  the  same  manner  to  reduce  the  necessary  action  to  its 
lowest  terms. 

The  male  Pigeon  opened  the  door  first  and  last  in  the  same 
way — striking  one  of  the  strings  with  his  bill.  There  was  thus 
no  opportunity  for  him  to  simplify  his  action.  He  stood  on 
top  of  the  box  or  on  the  floor  near  the  box  a  great  deal  of  the 
time.  Seeing  parts  of  the  box  or  the  food  seemed  to  suggest 
with  difficulty  the  required  actions.  He  early  established  the 
habit  of  going  for  a  drink  and  sometimes  opened  the  door  on 
his  return.  His  manner  seemed  to  indicate  considerable  inde- 
cision, even  after  be  had  approached  the  box  a  number  of 
times.  In  the  fourteenth  trial  he  struck  the  string  three  times 
after  the  door  had  swung  open.  The  same  thing  occurred 
twice  in  the  following  trial,  once  in  the  twenty-fourth  and  the 
twenty-sixth,  twice  in  the  twenty-seventh,  once  in  the  twenty- 
eighth,  and  four  times  in  the  sixty-eighth.  Three  of  the  latter 
were  rather  vicious  hard  pulls  on  the  string,  and  after  starting 
to  enter  he  turned  and  pulled  the  string  the  fourth  time.  Often 
afler  stopping  in  front  of  the  strings  he  made  several  ieints  at 
striking  them  before  really  doing  so.  He  seemed  to  see  very 
keenly.  The  slightest  shadow  on  the  cloth  side  of  the  cage 
was  enough  to  disturb  him.  He  was  veo*  easily  distracted, 
reminding  one  not  a  little  of  a  nine  months'  old  child,  who  ap- 
parently starts  across  the  room  for  some  object  but  forgets 
about  it  before  it  has  scarcely  started. 

The  female  pigeon  opened  the  door  by  simply  walking  up 
the  side  over  the  strings  until  some  one  of  them  was  pushed 
in.  In  the  fourth  trial  she  used  the  bill  on  the  top  string. 
During  the  succeeding  trials  she  used  several  methods — push- 
ing in  with  her  breast,  and  pulling  the  lower  siring  with  her 
bill  or  claw  while  standing  on  the  floor.  Not  until  the  thirty- 
first  trial  did  she  use  one  method  exclusively.  This  consisted 
in  pulling  down  on  the  lower  string  with  one  foot.  As  with 
the  male  Pigeon,  many  trials  shtiw  several  approaches  to  the 
strings  before  the  door  is  opened. 

An  attempt  was  made  with  the  female  English  Sparrow 
whose  wildness  had  caused  me  to  discontinue  the  series  with 
the  reversed  maze.  She  was  so  wild  that  but  eight  trials  were 
made,  she  being  successful  only  on  the  second  and  fourth  trials. 
However,  in  the  fifth  and  succeeding  trials  it  was  clear  that 
she  tried  repeatedly  to  seize  the  strings  with  her  claws  without 
alighting  or  even  touching  the  box.  But  before  quite  reaching 
them  she  hovered  and  flew  away.  It  was  probable,  judging 
from  my  experience  with  others  of  her  kind,  that  she  had  al- 
ready selected  in  spite  of  her  fear,  or  it  may  be  because  of  it, 
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the  essential  part  of  the  apparatus.  I  say  because  of  fear,  for  it 
may  ver>'  well  be  that  a  reasonable  amount  of  fear  and  caution 
may  act  as  a  stimulus  to  a  more  rapid  singling  out  of  just  the 
required  things  to  do.  and  the  parts  to  be  worked  upon. 

While  making  the  tests,  the  results  of  which  are  recorded  in 
an  earlier  paper,  a  Red-headed  Woodpecker  came  in  through  the 
LOpeu  window  and  was  caught.  A  short  series  of  experiments 
f-yras  made  with  the  food-box,  figured  (9.  P-  319):  also  several 
unsuccessful  attempts  were  made  to  get  him  through  the  same 
maze  as  that  used  with  the  Knglish  Sparrows.  He  showed 
very  little  caution  in  his  first  approach  to  strange  objects  placed 
iu  the  cage.  The  food-box  be  opened  very  readily  the  first 
time.  He  did  this  by  pecking  the  latch;  and  as  vk  all  know 
this  is,  par  excellence,  bis  one  natural  method  of  gettiug  his 
food.  But  succeeding  trials  showed  lack  of  ability  to  profit 
by  experience.  This  in  spite  of  the  fact  that  apple  and  other 
food  more  to  his  liking  than  that  used  for  the  English  Spar- 
rows was  placed  on  the  inside.  Yet  most  amusing  and  instruc- 
tive of  all  was  the  way  he  pounded  the  bottom,  but  chiefly  the 
wire  mesh,  of  the  maze  with  his  bill.  It  is  true  that  the  maze 
was  a  little  small  for  him,  particularly  when  he  attempted  to 
turn  round;  but  instead  of  trying  to  walk  through  be  spent  the 
greater  part  of  his  time  in  pecking  at  the  .sides  and  bottom  of 
the  maze.  Frequently  he  thrust  his  long  tongue,  peculiar 
to  his  kind,  through  the  wire  mesh.  These  results,  though  few 
and  negative  for  the  most  part,  serve  to  re-emphasize  the  place 
which  very  often  the  natural  instinctive  activity  of  the  animal 
should  be  given  in  our  efforts  to  study  its  intelligeuce. 

These  results  also  served  to  suggest  for  solution  a  question 
concerning  the  learning  act  in  the  individual  animal.  As  in- 
dicated above,  this  Woodpecker  opened  the  door  very  easily 
on  the  first  trial;  so  also  did  the  Vesper  Sparrow  the  first  times 
through  the  maze,  and  the  male  pigeoa  in  opening  the  food- 
box.  Now  the  query  arises  whether  greater  difficulty  and 
therefore  more  vigorous  activity  on  the  part  of  the  animal  in 
the  initial  trials  of  any  series  may  naturally  be  expected  to 
lead  to  more  rapid  progress  in  the  later  ones.  The  greater 
Lfictivity  would  give  through  the  back-stroke  impulses  a  richer 
,  experience.  All  the  movements  except  the  one  bringing  the 
right  result  may  be  looked  upon  as  having  a  slightly  disagree- 
able affective  tone;  at  least,  the  tnovement  opening  the  door  or 
bringing  the  correct  adjustment  of  the  organism  is  affectively 
colored  in  an  agreeable  way.  The  trouble  which  the  Cowbird 
had  with  the  Simple  Maze,  and  the  fear  and  caution  which  she 
had  in  consequence  of  this,  may  have  made  her  react  in  this 
particular  experiment  in  a  way  similar  to  the  habitual  way  of 
the  English  Sparrow.     With  the  food-box,  designs,  colors,  and 
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forms  she  was  much  more  at  ease.  These  facts  are  far  from 
conclusive  and  all  that  is  attempted  is  again  to  call  atteution 
to  a  very  desirable  further  analj'sis  of  the  learning  act,  espe- 
cially as  it  is  modified  by  those  mental  states  which  are  more 
predominantly  affective  and  motor. 

There  is  some  ground  in  what  has  just  been  said  for  thinking 
that  the  first  half  of  the  proverb,  "No  man  learneth  hut  by 
pain  and  shame."  may  very  well  be  true  of  animal  learning  as 
well.  To  be  sore,  the  difficulty,  activity,  or  emotional  condi- 
tion must  not  be  too  extreme.  "Soon  learnt,  soon  forgotten." 
and  "One  learns  by  falling  (failing)"  may  Ik  foand  to  be  even 
more  applicable.  The  above  suggestions  gain  added  weight 
from  the  fact  that  Professors  Jennings  ('04  and  '05}  and  Pills* 
bury  ('06)  have  recently  so  extended  the  trial  and  error 
method  as  to  make  it  constitute,  according  to  the  former,  the 
essential  principle  of  regulation,  chiefly  of  behavior,  in  the  in- 
organic as  well  as  the  organic,  according  to  the  latter,  as  the 
essential  factor  in  evolution,  even  including  the  social  life  of 
man.  As  further  proof  that  this  same  method  may  be  found 
to  apply  to  the  instinctive  aclivily  of  higher  invertebrates,  the 
reader  is  referred  to  the  abstract  of  the  writer's  work  with 
Spiders  (10.  pp.  44,  45).  The  original  paper  will  appear  in 
the  next  number  of  this  Journal, 

The  preceding  may  be  of  some  help  in  interpreting  the  fail- 
ures recorded  in  the  above  table,  particularly  those  against  the 
male  Pigeon.     Some  of  these  fall  late  in  the  series.     Such  is 
not  the  case  for  the  Cowbird  except  during  the  first  few  tests,^ 
and  the  female  Pigeon  failed  hut  once  after  she  was  well  along 
in  the  series.     The  time  measure  for  the  male  Pigeon  is  irregu-* 
lar  and  very  slowly  drops  toward  the  minimum,  indicating  that 
learning  is  rather  a  slow  and  uncertain  process  with  him.     The 
Cowbird  is  considerably  better,  but  not  quite  so  rapid  and  well 
sustained  as  the  female  Pigeon;  while  if  we  compare  the  time 
for  the  English  Sparrows  it  will  be  seen  that  in  general  they 
are  very  similar.     While  the  times  for  the  English  Sparrows 
show  a  better  ability  to  learn  than  even  the  female  Pigeon  andj 
the  Cowbird,  yet  the  variations  are  not  so  great  but  that  theyl 
may  be  cancelled  by  individual  differeuces.     It  is  quite  obvioL 
that  the  cases  tried  are  too  few  to  permit  of  any  elimination 
these  differences. 

Memory  Tests. 

After  an  interval  of  thirty  days  these  same  three  birds  were 
tried  again  with  the  same  box.  As  before,  with  the  simple 
maze,  there  were  no  intervening  tests.  In  general  the  same  dif- 
ferences obtain  in  the*ie  memory  tests  as  in  the  initial  series. 
There  is  not  much  difference  between  the  Cowbird  and  tl 
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Tabids  V. 

Memory  Tests  with  Food'box.     Thiriy  Days  InUrval. 


■ 

CowniKS. 

PjGBOif,  Female. 

PiOBOK,  Male. 

Time. 

Time. 

Time. 

L               '"^ 

65 

I03 

36 

I       ^i 

13 

3M 

37 

1       s-^ 

3« 

SO 

M 

I        7-® 

46 

31 

15 

I           9-»o 

B 

V^ 

■              II-I3 

13 

33 

87 

P              13-14 

13 

'9 

40 

■^              15-16 

39 

30 

3a 

femate  Figeon.  The  male  PigeoD  is  not  loog  in  returning  to 
his  former  record.  It  should  be  added,  however,  that  I  had 
learned  by  this  time  to  take  extra  precaution.s  to  be  snre  that 
the  male  Pigeon  was  really  hungry.  There  were  some  indica- 
tions that  the  over-night  inter\'a1  did  not  make  him  as  hungry 
as  the  other  birds,  especially  the  English  Sparrows.  If  there 
is  really  a  difference  of  this  kind  here,  it  is  very  important, 
and  should  be  taken  account  of  in  later  experiments. 

Both  the  Cowbird  and  the  female  Pigeon  lapsed  to  their 
earlier  way  of  opening  the  box  after  this  interval  of  thirty 
days.  It  will  be  recalled  by  those  who  read  the  results  of  my 
first  study  that  a  change  in  the  fastening  caused  the  English 
Sparrow  to  revert  to  his  old  habit.  But  it  i.s  interesting  to 
note  that  his  following  of  the  old  habit  is  of  short  duration, 
lasting  only  during  the  first  few  trials.  The  male  Pigeon's 
method,  as  ptointed  out  above,  was  as  simple  from  the  first  as  it 
could  be.  But  in  this  memory  test  he  must  approach  the  box 
as  many  as  four  times  before  acting.  In  the  following  trials 
there  is  less  of  this. 

One  hundred  and  tweuty  days  later  for  the  Cowbird  and  one 
hundred  and  forty  days  for  the  male  Pigeon  a  second  memory 
series  was  obtained.  It  is  evident  from  Table  VI  that  there  is 
greater  loss  through  this  longer  lapse  of  time  and  the  same 
difierence  between  the  two  birds  is  more  marked  than  in  the 
other  memory  .•series. 

After  the  thirteenth  test  in  this  series  with  the  Pigeon,  the 
strings  which  opened  the  door  were  placed  to  the  left  of  the 
door,  the  original  strings  being  left  on  the  right,  but  which  it 
now  did  no  good  to  pull.  The  food  was  taken  from  imme* 
diately  back  of  the  old  strings  and  placed  in  the  same  position 
with  reference  to  the  new  ones,  This  change  caused  him  some 
trouble.  Most  of  the  times  are  long  and  he  shows  a  much  less 
rapid  reduction  of  useless  efforts  than  the  female  Sparrow  (9, 
pp.  23  and  33),  with  which  a  very  similar  test  was  made.    He 
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TaSLS  VI. 
Memory  Tests  with  Food-box,    Second  Series.    Intervals  i»o  I>aysfer 

Cou'bird  and  140  for  Pigeon. 


No.  of 

COWHtKD. 

PioBDji.Male. 

Trials. 

Time. 

TiiBC. 

M 

i-a 

«3' 

i8oa-F                                 1 

3-4 

37 

ass                             1 

5-* 

54 

24                                                  1 

7-« 

34 

80                                      1 

9-10 

IS 

133                                      I 

11-12 

33                                      ^ 

-13 

S5 

is  also  slower  and  more  irregular  in  reducing  the  time  to  a 
minimum. 

Tests  with  Designs. 

These  were  made  only  with  the  Cowbird.  The  test  was  an 
exact  repetition  of  the  one  made  earlier  with  the  female  Eng- 
lish Sparrow.  Glasses  covered  with  gray  paper  were  sur- 
mounted by  cards  carr>ing  desigU3.  The  food  was  first  placed 
in  the  g!ass  carrying  the  card  with  three  horizontal  black  bars, 
and  alongside  of  this  was  placed  a  similar  glass  carrj'ing  a 
blank  card.  Next  the  food  was  placed  in  the  glass  with  the 
card  carrj'ing  a  black  diamond,  and  used  as  before  along  with 
the  glass  carrying  a  blank  card.  In  the  third  series  the  hori- 
zontal bars  and  the  diamond  were  used,  the  food  being  in  the 
glass  bearing  the  diamond-marked  card. 

The  place  of  the  food-glass  was  irregularly  shifted  from  right 
to  left  and  vice  versa  while  the  bird  was  behind  me.  Twenty 
tests  were  made  at  each  sitting.  If  the  bird  came  to  the 
wrong  glass  .she  was  allowed  to  feed  a  little  out  of  the  right 
one.  The  table  below  gives  the  correct  number  of  choices  ont 
of  twenty  trials  for  both  the  Cowbird  and  the  English  Sparrow, 
the  results  for  the  latter  being  taken  from  my  earlier  work 
(9.  p.  345). 

Food  in  Glass  with  Horizontal  Linbs. 

Cowbird,  11    16  17  19  19  19  iS  18  19  19  19 

English  Sparrow,       14  13  15  14  15   16  16  20  20  18  17  20 

Food  in  Diamokd- Marked  Glass. 
Cowbird,  16  17  14  17  19  20 

English  Sparrow,       18  14  12  18  18  20 

Food  in  Diauond^Marksu  Glass  to  bb  Distincuishsd  from  ohs 
WITH  Horizontal  Lines. 

Cowbird,  i     4    6    7  10  12  12  16  17  19 

English  Sparrow,       11   14  12  18  18  20 
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It  should  be  noted  that  the  Sparrow  made  alternate  choices 
from  opposite  ends  of  the  cage  while  the  Cowbird  flew  always 
from  the  same  perch.  The  Sparrow  usually  alighted  directly  on 
the  edge  of  the  glass  of  her  choice  but  the  Cowbird  always  flew 
to  the  floor  and  then  walked  slowly  to  the  glass  of  her  choice. 
Her  vacillation  or  iadecisiou  was  very  noticeable  at  times. 
The  first  and  second  series  show  little  if  any  difference  in  the 
rale  of  learning  or  ability  to  discriminate.  However  in  the 
last  series  where  somewhat  nicer  discrimination  is  called  for 
and  an  old  habit  must  be  inhibited  the  Cowbird  seems  much 
the  slower.  Some  may  ask  if  it  is  not  possible  to  find  designs 
that  are  not  so  foreign  to  the  animal's  experience.  My  answer 
would  be  that  such  may  be  quite  possible.  The  reason  for 
using  these  was  the  fact  that  Dr.  Kinnaman  used  them  with 
his  monkeys  and  obtained  negative  results  with  them.  By 
using  the  same  apparatus  and  methods  of  experimentation  as 
nearly  as  may  be  is  the  only  way  to  obtain  results  which  will 
admit  of  close  and  exact  comparison.  Both  the  Sparrow  and 
the  Cowbird  learn  to  discriminate  these  designs  from  no  design 
and  from  each  other  and  it  was  that  the  compan.son  might  be 
made  as  exact  as  possible  that  these  designs  were  used. 

Color  Discrimination. 

Six  glasses  were  covered  with  the  Bradley  colored  papers, 
a  dark  gray,  a  light  gray,  a  bright  yellow,  a  dark  blue,  a 
light  green,  and  a  dark  red.  Samples  of  the  papers  used  with 
the  Sparrow  were  used  to  match  from.  These  glasses  were 
placed  in  holes  in  a  board.  The  same  programme  which  de- 
termined the  place  of  the  glass  for  the  Sparrow  was  used  here. 
Here  also  twenty  tests  were  made  in  each  successive  series. 
The  following  table  gives  the  number  of  correct  choices  for  each 
series  with  the  results  for  the  Sparrow  again  brought  forward 
for  comparison. 

Food  in  Blvk. 


Cowbird, 
English  Sparrow, 

5      9    II    13    13 

12  14  13  12  19 
Food  im  Yei.low. 

Cowbird, 
English  Sparrow, 

4  4     9  II   10  ti 

05  I     5     8  16 

Food  in  Rbd. 

15   18  17  18 
[I   13   iS  19 

Cowbird, 
English  Sparrow, 

8     6  14  16  17  20 
2     I     9  15  14  20 

Food  ts  Gkerk. 

Cowbird, 
English  Sparrow, 

6  10  16  18  17 
9  17  15  14  18 

» 


Both  birds  learn  to  discriminate  between  the  different  colors 
at  almost  en  equal  rate.  The  first  color  used,  the  blue,  show- 
ing the  widest  difference  in  favor  of  the  Sparrow.  Again,  it 
should  be  added  the  latter's  approach  was  much  more  direct 
and  her  choice  seemed  more  decisive.  The  closest  attention  on 
my  part  was  necessary  to  see  that  the  Cowbird  did  not  peek 
into  the  glass  next  to  the  food  glass  before  committing  berseU 
to  a  final  choice.  She  did  not  manifest  the  color  preferences 
which  the  Sparrow  was  found  to  have.  The  latter  was  at  first 
disposed  to  avoid  red,  yellow  and  green. 

The  few  tests  which  I  was  able  to  make  with  the  forms  indi- 
cate that  the  Cowbird  was  learning  to  distinguish  the  triang- 
ular from  all  the  others.  This  the  Sparrow  could  or  did  not 
do.  Yet  there  was  one  important  difference  which  crept  into 
my  way  of  trying  the  experiment  with  the  Cowbird.  The  box 
containing  the  food  was  shifted  each  time,  it  is  true,  but  the 
triangular  box  always  presented  the  same  face  to  her.  With 
the  Sparrow  there  was  a  constant  shifting  of  faces,  and  it  is 
possible  that  this  makes  it  too  difficult.  Yet  it  will  be  most  in- 
teresting lo  determine  if  the  Cowbird  in  her  detection  of  other 
nests,  and  within  limits  of  those  best  for  the  preser\'atioa  of  her 
species,  gets  any  help,  instinctive  or  otherwise,  in  the  correct 
distinguishiugof  these  forms.  Some  tests  with  the  same  male 
monkey  which  Dr.  Kiunanian  experimented  upon,  indicate  that 
he  has  considerably  greater  difficulty  in  di.slinguiahing  these 
forms  thau  those  which  Dr.  Kinnaman  used.  The  latter,  it 
should  be  stated,  were  not  so  free  from  differences  in  size. 

ApFECTrVE  AND  VOUTIONAL  STATES. 

Since  this  work  was  begun  attention  has  been  given  to  the 
emotional  and  volitional  reactions  of  the  birds  dealt  with. 
When  confined  in  the  small  cages  the  English  Sparrows  were 
most  frightened  by  my  near  approach.  They  were  as  cautious 
as  the  Cowbird,  perhaps  more  so,  while  the  Pigeous  and  the 
Vesper  Sparrow  .showed  litlleof  caution.  The  former  sustained 
their  reputation  for  timidity  while  the  latter  seemed  so  fresh 
from  wild  nature  itself  that  it  could  not  be  otherwise  than 
tnistfal.  The  female  English  Sparrow,  as  we  have  seen,  was 
too  fearful  to  open  the  food-t>ox  in  a  reasonable  length  of  time; 
yet  when  the  door  to  this  box  was  open,  and  the  male  Pigeon 
inside,  the  same  Sparrow  entered  and  re-entered,  although  the 
Pigeon  had  already  driven  her  out, 

When  conditions  were  reversed  the  Pigeon  sometimes  failed 
to  enter  when  the  Sparrow  held  possession.  This  charac- 
teristic boldness  of  the  English  Sparrow  is  seen  in  the  way  it 
frequently  despoils  the  Robin  of  the  worm  the  latter  has  just 
found.     At  most  any  time  in  late  summer  on  the  University 
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lawn  one  may  see  a  Sparrow  alif^ht  some  six  or  eight  feet 
away,  wait  until  the  Robin  has  found  a  tempting  morsel,  then 
rush  in  and  relieve  him  of  it.  Even  the  Cowbird,  perhaps,  ac- 
complishes the  laying  of  her  egg  in  some  other  bird's  nest 
rather  through  stealth  than  by  driving  the  rightful  owner  from 
the  nest.  It  seems  to  me  that  this  stealthy  manner  was  evi- 
dent many  limes  during  the  experiments  with  her.  When  con- 
fined in  small  cages  with  English  Sparrows  she  was  able  to 
lord  it  over  on!y  the  sick  ones.  She  seemed  to  keep  her 
weather  eye  open,  and  especially  just  after  alighting  would 
turu  her  head  half  way  over  so  that  she  might  take  in  the 
whole  expanse  of  the  sky.  Rouse  (ii,  pp.  512  and  513)  in  his 
study  of  Respiration  and  Emotion  in  Pigeons,  finds  that  the 
breathing  previous  to  habituation  is  profoundly  influenced  by 
sounds,  mechanical  jars,  and,  perhaps,  odor,  jars  particularly 
causing  abrupt  inhibitions  and  irregularities.  Stimulation  by 
tight  caused  much  less  disturbance  than  mechanical  stimuli. 
It  is  prubablc  that  agreeable  feeiings  are  accompanied  by  res- 
piratory quickening  (and  perhaps  by  shallowing  and  irregular- 
ity). After  hearing  a  report  of  the  present  paper  f  10.  p.  45), 
Mr.  Rouse  tells  me  that. his  later  results  on  the  intelligence  ot 
the  Pigeon  point  to  the  same  general  differences  in  favor  of  the 
English  Sparrow. 

The  English  Sparrow  is  more  active  than  any  of  the  other 
birds.  This  with  his  boldness  and  caution  makes  him  appear, 
at  least,  to  have  a  goodly  amount  of  curiosity.  This,  according 
to  many  writers  on  Psj'chology,  is  the  best  possible  basis  for  a 
rapid  development  of  the  learning  process.  I  refer  here  espe- 
cially to  lectures  by  Prof  Wm.  H.  Burnham,  of  Clark  Univer- 
sity, on  such  instincts  as  those  of  Workmanship,  the  Instinct 
for  Further  Cognition,  etc. 

Kinnaman  (5,  pp.  195  and  [96)  says  of  the  individual  dif- 
ferences between  his  two  monkeys:  "In  their  reaction  to  the 
locks,  the  male  moved  more  rapidly  about  the  boxes.  He  tried 
more  persistently  and  gave  up  only  after  many  fruitless  eBForts. 
.     .  She  always  seemed  stupid  in  the  beginning,  but  often 

came  suddenly  to  the  idea,  and  finally,  if  it  was  an  easy  thing, 
learned  it  more  quickly  than  he.  .  .  .  In  all  of  the  very 
difficult  things  he  appeared  to  be  superior,  but  for  the  easy 
things  she  was  superior.  If  we  turn  to  the  association  with 
forms  the  reactions  were  very  much  alike.  .  .  .  The 
female  learned  the  colors  more  readily  than  the  male."  The 
author  suggests  that  the  male  was  too  rapid  and  nervous  for 
the  best  results  m  these  last  two  tests;  so  also  for  the  lower 
numbers  of  the  number  tests,  but  he  continued  the  associations 
up  to  six,  while  she  slopped  at  three. 

Watson  (14,  p.  47)  has  very  well  emphasized  the  necessity 
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of  keeping  the  kind  of  test  well  in  mind  if  we  would  distin- 
guish between  mental  accomplishments  of  animals.  He  says: 
"Considering  first  a  problem  where  mere  activity  is  at  a  pre- 
mium for  its  solution,  we  find  that  the  adult  rat  consumes  more 
time  for  a  first  solution  tbau  does  a  young  rat,  but  that  for  a 
second  solution  this  difference  in  favor  of  the  immature  rat  is 
not  so  marked.  .  Considering  next  a  problem  not  so 

conditionedupon  activity — such  as  the  test  with  Box  II — we  find 
that  not  only  does  the  adult  rat  show  a  smaller  record  for  the 
second  success,  but  that  even  the  time  for  the  first  success  is 
much  less  than  is  the  time  for  the  first  success  of  any  group  of 
the  young  rats."  There  are  many  more  useless  movements 
made  by  the  young  rats.  Small  (13,  p.  159)  also  makes  supe- 
rior vitality  and  activity  explain  the  advantageous  showing 
which  his  young  rats  made.  The  general  impression  which 
one  gets  from  seeing  ray  birds  go  through  the  tests  (my  at- 
tempts to  actually  measure  the  amount  of  their  daily  activity 
not  having  progressed  far  enough  yet  to  allow  of  any  definite 
results)  is  that  the  English  Sparrow  is  most  active  of  any,  the 
pigeons  being  least  so. 

The  Cowbird  imitates  the  Sparrow  in  following  her  to  the 
food-box.  In  turn  it  was  thought  that  the  Sparrow  showed 
some  signs  of  reacting  in  the  same  manner  as  the  Cowbird 
towaitl  the  fastenings  of  the  food*box.  Abfint  the  first  of 
Augu.st,  in  Illinois.  I  have  seen  large  flocks  of  these  Cowbirds, 
many  of  which  were  apparently  young  ones.  At  this  season 
they  seem  to  feel  that  they  belong  together  as  the  young  of 
English  Sparrows  do.  The  young  of  both  nu  doubt  are  better 
able  to  survive  by  association  with  the  old  and  each  other. 

All  the  birds  are  able  to  confine  their  attention  to  a  particu- 
lar part  of  the  box.  This  implies  control  of  an  inhibitory  as 
welt  as  a  positive  kind.  Roughly  speaking,  the  Pigeon  aad 
Vesper  Sparrow  showed  least  of  this.  They  were  not  tried 
with  the  same  apparatus,  so  that  the  above  statement  means 
so  far  as  their  res]>ective  tests  are  concerned  and  as  contrasted 
with  the  other  birds.  Cowbird  and  Engli.sh  Sparrow.  The 
Sparrow  is  no  better  in  many  of  the  tests,  so  far  as  this  control 
is  concerned,  than  the  Cowbird.  In  the  breaking  up  of  an  old 
habit  where  it  antagonizes  the  new,  and  in  the  early  reduction 
of  a  habit  to  its  lowest  terms,  the  English  Sparrow  is  ptrrhaps 
a  little  lietter  than  any  of  the  others.  The  writer  hopes  that 
the  present  paper  may  approach  more  nearly  to  the  standard 
recently  set  forth  by  Prof.  Mills  (7,  p.  751).  namely,  that  ani- 
mals be  tested  in  such  manner  as  will  bring  out  their  powers 
of  inhibition  and  control. 

However  true  the  above  differences  may  be,  or  may  be  found 
to  be  on  further  experimentation,  the  writer  does  not  hold  that 


THE  ENGLISH   SPARROW  AND  OTHER   BIRDS. 


I 


the  facts  set  fortli  in  the  present  paper  are  at  all  sufficient  in 
number  to  permit  of  anj'  safe  generalizations  as  to  the  superi- 
ority, in  a  mental  waj*,  of  any  one  species  of  bird  over  another. 
A  summary  of  the  results  obtained  and  conclusions  arrived 
at  may  be  stated  as  follows: 

1.  The  Vesper  Sparrow,  Cowbird,  and  four  English  Spar- 
rows, learn  the  simple  maze,  a  plan  of  which  is  shown  on  page 
253.  They  all  have  it  pretty  well  learned  by  the  i5th-2oth 
trial.  Afterqualifying  conditions  areallowed  for,  there  is  perhaps 
little  superiority  of  the  English  Sparrows  over  the  Cowbird. 
The  Vesper  Sparrow  seems  to  be  the  slowest  in  learning,  a  fact 
which  is  further  streugthened  by  her  changing  fifteen  times 
out  of  thirty  from  the  long  to  the  short  way. 

2.  The  memorj*  tests  with  this  same  maze  thirty  days  later 
show  a  surprising  memory  on  the  part  of  these  birds.  The 
Cowbird  is  best  here.  Her  average  for  ten  trials  quite  equal- 
ling that  of  the  last  ten  of  the  initial  series.  The  Vesper  Spar- 
row and  the  female  English  Sparrow  do  not  do  quite  so  well. 
The  latter  was  too  young  and  too  easily  frightened  to  be  a  good 
subject. 

3.  The  results  with  the  food-box.  see  Fig.  2,  page  257,  which 
was  used  with  the  Cowbird  and  a  mate  and  female  pigeon,  give 
evidence  of  ability  to  rapidly  profit  by  experience  on  the  part 
of  these  birds.  There  are  more  failures  later  iu  the  series  by 
the  Pigeon,  especially  for  the  male,  than  for  tbe  Cowbird.  If 
we  compare  these  birds  with  the  English  Sparrow,  the  latter 
were  tried  with  a  different  box  but  it  was  not  an  essentially 
different  fa<itening.  there  would  <-eem  to  be  a  more  rapid  and 
consistent  reduction  by  the  English  Sparrows  of  the  time  and 
efforts  put  forth.  If  we  include  the  further  simplification  of  the 
act  of  opening  the  door  and  its  saving  in  effort,  the  English 
Sparrow  is  perhaps  superior. 

4.  Memory  tests  after  thirty  days  with  these  same  three 
birds  and  the  same  box.  no  other  tests  being  made  iu  the 
meantime,  show,  in  addition  to  the  experituents  on  memory 
described  above,  that  the  Pigeons  as  well  have  a  fairly  good 
memory.  This  lapse  of  time  has  the  interesting  result  of 
causing  a  reversion  to  a  habit  older  than  the  one  used  when 
the  former  series  ended.  An  interval  of  one  hundred  and 
twenty  days  for  the  Cowbird  and  one  hundred  and  forty  for  the 
male  Pigeon  showed  that  much  more  was  forgoiteu  than  during 
the  former  shorter  interval. 

5.  The  Cowbird  learus  to  distinguish  between  the  different 
designs — the  three  horizontal  black  lines  on  one  card  to  be  dis- 
tinguished from  a  blank  card,  a  card  marked  with  a  black  dia- 
mond, from  a  blank  card,  and  the  two  marked  cards.  There  is 
not  much  difference  here  between  the  Cowbird  and  the  English 
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sparrow.  The  latter  unlearns  the  old  habit  and  therefore 
leams  the  new  one  earlier  iu  the  third  scries  which,  of  course, 
is  the  most  difiicult. 

6.  In  learning  to  distinguish  between  the  colors  the  female 
English  Sparrow  does  better  with  the  first  color  tried — bine. 
After  that  the  difference  is  not  so  great. 

7.  The  tests  with  forms  had  to  be  left  unfinished;  but  the 
Cowbird  showed  that  she  was  learning  to  distitijfuish  the  tri- 
atiglc.  The  sparrow  gave  no  evidence  of  this.  Whether  or  not 
this  is  a  real  difference  between  the  birds  or  is  due  to  a  diflereni 
method  of  trying  the  experiraeuts.  must  be  left  for  further  in- 
vestigation to  decide.  Experiments  with  Jack,  the  same  male 
monkey  which  Dr.  Kinnaman  experimented  with,  and  roj* 
form  boxes  show  that  he  has  considerably  more  difficulty  with 
these  from  which  differences  in  size  have  been  eliminated,  than 
with  those  of  Dr.  Kinnaman. 

8.  The  English  Sparrow  when  con6ned  in  the  same  cage 
with  the  other  birds  has  shown  itself  more  capable  of  fear, 
courage  or  boldness,  caution,  and  independent  action.  It  was 
more  of  a  leader,  more  persistent  and  more  active.  The  Cow- 
bird  was  alrao.'it  as  wary  as  the  Sparrow  yet  at  other  times  she 
was  not  so  bold.  The  Pigeon's  popular  reputation  for  timidity 
and  keen  sense  of  vision  was  well  borne  out  by  my  observa- 
tions and  experiments.  The  value  to  the  animal  of  these  dif- 
ferences, some  of  them  marked,  iu  emotional  and  volitional 
states  is  apt  to  be  overlooked  or,  if  noted,  underestimated. 

9.  All,  of  course,  show  a  distraction  of  attention  us  is  quite 
to  be  expected  from  wild  birds  experimented  on  in  captivity. 
This  distraction  or  inability  to  keep  the  attcutiou  ou  one  thing 
was  (barring  the  wildness  of  the  young  lemale  English  Spar- 
row) most  noticeable  iu  the  Pigeons,  Vesper  Sparrow,  and 
Cowbird,  and  least  in  English  Sparrows. 

It  is  a  pleasure  to  me  to  again  acknowledge  helpful  snggea* 
tions  from  Professor  E.  C.  Sanford  ;  also  to  Mr.  Toshi-yasu 
Kuma  for  making  for  me  most  of  the  Form  tests  on  Jack,  the 
monkey,  and  to  Mr.  Burton  N.  Gates,  a  fellow  student,  for  the 
female  pigeon  used  in  some  of  my  experiments. 
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HYPNAGOGIC  IMAGES  AND  BI-VISION   IN 
CHILDHOOD.     A  NOTE. 


EARI.Y 


By  ALEXAffDBR  F.  AND  IS&BBL  C.  ChAMBBRLAIN. 


The  subject  of  this  note  is  the  daughter  of  the  authors, 
aged,  at  the  time  of  the  observation,  4  years  and  4  months.  On 
November  25,  1905.  she  said  to  her  mother: 

"Mama,  do  you  see  pictures,  when  you  shut  your  eyes  when 
it's  dark?" 

Her  mother  replied.  "Yes,  sometimes.     Do  you  ?  " 

Whereupon  the  conversation  continued: 

R.     Yes,  I  see  all  kinds  of  funny  men  and  animals. 

Af    What  el.se  do  you  see  ? 

R.  Sometimes,  when  I  shut  my  eyes,  I  seem  to  go  right 
down  through  the  floor. 

M.     What  do  you  do  down  there? 

R.     O,  I  see  all  sorts  of  funny  things. 

This  conversation  took  place  in  the  day-time.  The  next 
night,  after  she  had  been  in  bed  a  few  minutes,  Ruth  called 
her  mother,  and  said  : 

"  Maraa,  when  I  shut  ray  eyes  and  go  down  through  the 
floor  ejus t  make-believe,  you  know,  not  really),  why,  some- 
times I  go  into  water.  It 's  just  make-believe  water,  is  n't  it? 
There  isn't  water  really  under  the  floor,  is  there  ?" 

To  this  her  mother  replied  :  "Oh.  no,  that  is  just  a  kind 
of  dream  where  you  see  the  funny  things  and  have  funny 
things  happen  to  you." 

And  Ruth  continued  :  "Yes,  I  suppose,  it  must  be  dream- 
land where. you  go  when  you  shut  your  eyes." 

On  December  4,  1905.  her  father  asked  her  some  questions 
concerning  these  "pictures."  In  her  answers  she  said  that  she 
"saw  it  all  crowded  up  with  funny  people  and  things,"  and 
that  "they  keepchanging  to  something  alike." 

This  discovery  of  "hypnagogic  images"  by  so  young  a  child 
is,  perhaps,  worth  placing  on  record  here.  The  thing  had 
never  been  discussed  or  ever  mentioned  by  her  parents  or  by 
any  one  of  her  environment  or  acquaintance,  and  her  announce- 
ment of  seeing  pictures  with  her  eyes  shut  was  entirely  spon- 
taneous and  not  led  up  to  or  suggested  by  word  or  action  of 
other  persons.  The  "going  down  through  the  floor,"  the 
"water,"   the   "crowding  up,"  and  the  "keep  changing   to 
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something  alike,"  are  interesting  items  in  the  description  of 
the  phenomena  in  question. 

Another  observation,  relating  to  bi-vision,  may  also  be  re- 
corded here.  On  November  14,  1905,  Ruth  said  to  her  father, 
"When  I  look  at  my  nose,  I  see  two  tathers  (fathers)." 

It  would  seem  as  if  some  of  the  psychological  and  physio- 
logical phenomena  now  on  record  only  for  a  much  older  period 
of  life,  not  only  occur  in  early  childhood,  but  are  perceived  by 
children  and  may  possibly  exert  some  influence  upon  the  de- 
velopment of  the  individual. 


THE  ELECTRICAL  SUPPLY  IN  THE  NEW  PSYCHO- 
LOGICAL LABORATORY  AT  THE  LELAND 
STANFORD,   Jr.,  UNIVERSITY.' 


By  LtLUBN  J.  Martik. 


The  Electrical  Supply.  During  the  construction  of  the  labo- 
ratory it  was  wired  for  three  different  electric  currents: 

1.  The  aliemating  current ,  which  is  supplied  to  each  room 
and  closet  for  illuminating  purpmses,  for  making  experiments 
with  light,  and  for  use  with  motors  constructed  for  this  partic- 
ular current,  (i)  This  current  might  also  be  employed  with 
small  direct  current  motors,  but  the  abundant  supply  of  more 
suitable  currents  makes  its  use  for  this  purpose  unnecessary 
in  this  laboratory.  (2)  Aside  from  the  four  clusters  of  bulbs  for 
illuminating  purposes,  the  lecture  room  is  supplied  with  this 
current  at  five  other  points,  making  it  possible  conveniently  to 
shift  the  stereoptical  and  other  optical  instruments  to  the  place 
desired.  The  alternating  current,  through  the  use  of  a  trans- 
former, runs  an  induction  motor  which  drives  two  direct  ctir- 
rent  generators,  and  these  furnish  the  direct  current. 

2.  The  direct  current.  The  generators  for  producing  this 
current  are  placed  in  the  basement  of  the  building  and 
also  supply  electric  power  to  the  Physics  Laboratory.  The 
switches,  etc..  used  in  setting  this  machinery  in  motion  are  so 
easily  manipulated  that  even  an  inexperienced  person,  as  re- 
gards the  handling  of  such  machinery,  is  easily  taught  how  to 
turn  on  and  shut  off  the  current  as  may  be  desired.  There  is 
one  current  with  two  outlets  of  55  volts  each  supplied  to  each 
room  of  the  psychological  laboratory.  In  the  lecture  room 
there  are  four  such  currents  placed  in  different  parts  of  the 
room.    Each  current  is  admitted  and  shut  off  by  a  Lang  switch 


'  Pl,AN  OF  THE  PSVCBOWtOICAI,  LABORATORY. 

Special  rooms  have  been  set  apart  (or  time,  optica],  sound  and  smell 
experiments  only.  The  apparatus  for  other  classes  of  cxpeiimeuta  ii 
placed  in  the  cases  in  the  researcli  rooms  and  can  be  used  iu  those  or 
other  rooms.  Much  of  the  apparatus  used  by  the  beginners  in  labor- 
atory work  has  been  duplicated  and  is  stored  in  cases  m  the  hall.  AH 
of  the  apparatus  used  for  a  given  experiment  is  set  out  on  a  large 
table,  which  has  been  placed  there  for  the  purpose,  and  from  this  it  u 
distributed.  AccordiuK  to  the  orifnaal  plan  the  smoke  rooms,  used  for 
smoking  drums,  were  to  have  been  provided  with  fluea  for  carrying 
away  the  superfluous  smoke,  bat  as  yet  these  have  not  been  put  in. 
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which  for  purposes  of  protection  is  supplied  with  a  fuse.     The 
switch  is  mouuted  on  a  square  board  (see  Fig.  2.  B)  oq  which 
the  positive  and  negative  poles  arc  marked,  and  this  is  placed 
at  the  side  of  the  room  storage  balter>'  switchboard.     When  a 
suitable  form  as  regards  range  of  measurement  and  size  of  ap- 
paratus can  be  fouud,  a  rheostat  for  controlling  the  strength  of 
the  current  is  to  be  permauently  mounted  on  each  of  these 
boards.     At  present  the  current  is  roughly  controlled  by  a  set 
of  Scriptnre  lamp- batteries  with  darkened  bulbs,  and  more  6nely 
by  connecting  through  plugs  attached  to  the  board  one  of  the 
Rosenbach's  rheostats  made  by  Spindler  and  Hover  of  Gottin* 
geu  (see  Fig.  2.  C).     This  current  is  for  use  when  a  current 
above  12  volts  is  required.     It  also  supplies  the  current  with 
which  the  storage  batteries  are  charged. 

3.  Storage  and  other  battery  currents.  Expense,  awkward- 
ness of  manipulation,  incon.stancy  and  irregularity  make  the 
two  previous  currents  unsatisfactory  for  much  experimental 
work  iu  the  psychological  laboratory.  The  laboratory  has, 
therefore,  been  supplied,  with  various  forms  of  battery  cnrrenis, 
as  those  generated  by  the  storage  batteries  made  by  the  Electric 
Storage  Hattery  Co.,  by  gravity  batteries,  by  the  E<lisoa-La- 
lande  batteries,  by  dry  batteries,  etc.  The  batteries  are  placed 
in  the  battery  room,  and  through  connection  with  wires  running 
from  this  room  to  the  general  switchboard  (see  Fig.  1)  the  cur- 
rent or  currents  desired  can  be  obtained  iu  each  of  the  rooms. 

The  general  switchboard  (made  by  the  Drendell  Switchboard 
Co.,  of  San  Francisco)  also  makes  it  possible  to  connect  two  or 
more  rooms  in  circuit.  For  the  ordinary  purv>oses  of  the  lab- 
oratory the  storage  battery  is  employed  and  the  switchboard 
has  been  especially  constructed  with  a  view  to  its  use,  though 
any  of  the  other  batteries  can  be  substituted  for  it  should  it  be 
desired-  The  general  switchboard  is  enclosed  in  a  case  having 
glass  doors  and  is  fixed  to  the  wall  in  the  hall,  but  for  conven- 
ience of  repair  it  has  been  so  constructed  that  it  can  be  reached 
from  behind  through  doors  in  the  wall  in  the  lectnre-roora. 
The  board  is  supplied  with  three  storage  battery  currents,  i. 
2,  3,  having  a  voltage  of  2,  6  and  12  volts  respectively.  The 
amperage  of  i  and  2  batteries  is  10  and  of  3,  8  amperes.  Cur- 
rent 1  is  supplied  by  one  element  of  the  "Chloride  Accumu- 
lators," manufactured  by  the  Electric  Storage  Batter>'  Co..  of 
the  tj'pe  "E"  with  5  plates,  7^:;  in.xyf^  in.;  current  2  by  con- 
necting in  setHes  three  of  the  same  elements;  and  current  3  by 
similarly  connecting  6  of  the  elements  of  the  type  "D"  with  7 
plates  6  in.  X  6  in.  By  turning  the  arms  of  the  switches  V 
and  A  which  connect  the  voltmeter  a  and  ammeters  b,  b,  b, 
with  the  various  batteries  on  i,  2  or  3.  it  is  possible  to  deter- 
mine the  strength  of  the  charge  of  that  particular  battery  at 
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the  moment,  and  should  any  battery  need  restoriag  to  its 
normal  strength,  in  order  to  avoid  the  injury  that  comes  from 
allowing  the  battery  to  stand  incompletely  charged,  this  can  be 
douc  by  turning  the  arm  of  the  switch  A,  on  i,  2  or  3,  and  re- 
versing the  switch  S,,  S„  S,  which  supplies  the  direct  current  to 
that  particular  battery.  As  regards  the  completeness  of  the 
charge  in  the  batteries,  the  voltmeter  acts  as  a  danger  signal. 
The  current  must  not  be  allowed  to  fall  below  a  certain  voltage 
before  being  restored.  In  the  renewing  of  the  charge  the 
ammeters  show  when  the  required  charge  has  been  reached. 
The  voltmeter  and  ammeters  on  the  switchboard  give,  of  course. 
only  the  voltage  and  amperage  of  the  current  at  the  board. 
A  portable  voltmeter  and  ammeter  is  used  for  getting  the  cur- 
rent strength  after  it  has  reached  the  rooms  and  for  finding  the 
resistance  offered  by  a  given  piece  of  apparatus.  The  arms  of 
the  small  switches  on  the  board  in  connection  with  one  set  of 
plug  holes  PP  bring  the  particular  currents  desired  to  these 
different  holes,  and  by  connecting  these  holes  through  plags 
with  one  or  more  of  the  pairs  of  holes  RR  of  the  sets  of  eight 
pairs  of  holes  which  belong  to  each  room,  it  is  possible  to  ob- 
tain eight  currents  in  each  room  having  a  voltage  of  2,  6  or  la 
volts  and  an  amperage  of  8  or  10  amperes.  Moreover,  by 
proper  plugging  on  the  same  board  we  may  connect  in  circuit 
any  or  all  of  these  rooms  together  in  any  way  desired.  Each 
room  has  a  small  switchboard  (sec  Fig.  2.  A)  with  holes  cor- 
responding to  those  on  the  large  board  for  this  particular  room, 
so  that  no  confusion  regarding  the  particular  current  connected 
may  arise.  • 

The  room  switchboards  make  it  possible,  by  connecting  their 
terminals  parallel  or  in  series,  and  by  introducing  the  Rosen- 
bach  rheostat,  to  obtain  any  voltage  from  the  storage  battery 
between  a  fraction  of  a  volt  and  20  volts.  The  current  can  also 
be  reversed  through  using  the  switchboards.  Should  it  be  de- 
sirable to  connect  different  rooms  in  circuit  in  using  the  direct 
current,  the  direct  may  be  substituted  on  the  general  switch- 
board for  the  storage  battery  current.  In  that  case,  however, 
if  the  current  was  sent  by  but  one  wire  to  a  room  a  resistance 
would  have  to  be  introduced,  as  the  individual  wires  are  too 
small  for  carrying  the  full  current  of  55  volts.  Should  it  be 
desired  for  any  purpo.se  to  put  the  full  current  of  55  volts  in 
circuit,  this  could  be  done  by  dividing  it  by  using  the  S  pairs  of 
wires  belonging  to  each  room.  In  that  case,  of  course,  no  re- 
sistance would  have  to  be  inserted  at  the  swilchlxiard.  As 
regards  cost  of  the  apparatus  for  supplying  the  storage  battery 
current  to  the  laboratory,  it  may  be  said  that  the  switchboards 
and  batteries  and  the  putting  of  them  in  position  cost  approxi- 
mately $1,500. 
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FIG.   2. 

In  what  has  been  said  an  effort  has  been  made  to  show  that 
ten  cnrrents,  varying  in  any  strength  desired  from  a  fraction  of 
a  volt  to  55  volts,  are  available  at  any  time  in  each  room  of  this 
laboratory.  Indeed,  we  may  say  not  55  but  no  volts,  for  by  a 
slight  change  in  the  connections  with  the  generator  this  volt- 
age can  be  obtained.  It  is  evident  that  we  have  here  not  only 
the  amount  of  electric  current  necessary  to  run  the  large  motor 
of  a  workshop  and  the  smaller  motors  used  in  color  mixing 
and  rotating  kymographs,  for  holding  the  shutter  of  a  tachisto- 
scope,  for  the  ringing  of  the  signal  bells,  etc.,  etc..  but  a  current 
that  is  sufficiently  constant  and  regular  to  give  accurate  results 
when  employed  in  the  Hipp  chronoscope  and  in  time  markers. 


/  a  PersonatHy,  I 
mans,  Green  &  Co.,  New  York,  1906.     pp.  569.     fz  80  net. 

The  study  of  abnormal  personality  has  been  enriched  by  the  careful 
analysis  of  a  truly  remarkable  case.  The  case  of  Miss  Beaacfaa.mp  is 
noteworthy  for  tbc  trcatmeut  to  which  Dr.  Prince  subjected  the  uo- 
foldment  of  the  distorted  selves,  quite  as  much  as  for  any  spontaneous 
evolution  of  the  conflictiuf;  personalities.  For  just  as  the  trance-states 
that  flourished  nudcr  the  l>elief  in  spirilualistn  were  cultivated  by  tbc 
reception  which  they  met,  so  will  the  attitude  of  the  physiciau  towards 
hysterical  dissociation  play  a  part  in  the  maturing  of  the  disiutegrate<l 
pbascH  of  pcr.sona1ity.  It  is  through  bis  command  of  suggestion  thus 
acquired  that  Dr.  Prince  was  able  eventually  to  discover  and  restore 
the  original  self  to  a  possession  of  a  fairly  consistent  personality.  In 
this  respect  the  issue  is  parallel  to  that  which  Dr.  Sidis  wa4  able  to 
establish  iu  the  case  of  Mr.  Ilanoa.  Yet  the  two  cases  fall  lu  differeut 
classes  and  present  quite  opposite  characteristics.  The  case  of  Mr. 
Hanna  belongs  to  cases  of  loss  of  personality  through  degradation  of 
functions  from  higher  to  lower  ranges; — what  Professor  James  in  the 
case  of  Mr.  Bourne  calls  a  shrunken,  amnesic,  abstract  of  the  original 
self.  The  case  of  Miss  Bcanchamp  is  one  of  a  wnrpc<1  growth  of  a 
personality  iu  the  making;  and  its  features  accordingly  reflect  the 
stress  and  strain  of  late  adolescence.  The  uufoldmcuts  of  the  plot 
centre  about  the  personal  emotions,  largely  infused  with  moral  juilg- 
ments  of  licet  and  non-licet  and  with  conflicts  between  ideals  and  the 
practical  possibilities  of  their  realization.  Yet  underlying  all  this 
muHt  be  a  more  tangible  substratum  of  functional  disorder,  that  in- 
duces differences  of  assimilation  and  response,  of  taste  and  disposition, 
and  deprives  each  phase  of  the  personality  from  more  than  au  uncer- 
tain participation  in  tbc  life  of  the  other. 

The  case  is  in  itscU  so  noteworthy  that  an  outline  of  its  develop- 
ment will  be  worth  reproducing.^  The  subject,  "Miss  Beaucbamp," 
was  about  2j  years  old  when  she  came  under  Dr.  Prince's  care.  Her 
girlhood  presented  no  unusual  complications  and  yet  was  such  as  to 
intensify  her  natural  emotional  susceptibilities.  There  were  a  few 
vagaries  of  action  and  pronounced  eccentricities  of  character,  but  noth- 
ing that  prevented  her  from  being  highly  regarded  by  her  friends, 
from  whom  indeed  she  was  able  to  conceal  the  fluctuations  of  person- 
ality that  overtook  her.  At  the  time  of  seeking  Dr.  Prince's  care  she 
was  a  student  at  college,  aud  of  her  condition  daring  the  next  few 
years,  the  period  of  her  greatest  instability,  Dr.  Prince  writes:  "She 
may  change  her  personality  from  lime  to  time,  often  from  honr  to 
hour,  and  with  each  change  her  character  becomes  transformed  and 
her  memories  altered.  In  addition  to  the  Real,  Original  or  Normal 
Self,  the  Self  that  was  born  and  which  she  was  intended  by  nature  to 
be,  she  may  be  any  one  of  tliree  different  persons.  I  say  three  differ- 
ent persona  because,  although  making  use  of  the  same  body,  each, 
nevertheleas,  has  a  distinctly  different  character;  a  difference  niani- 


1  This  Is  taken  in  larsr  part  from  the  acconat  given  by  the  present  reviewer  in 
a  volnme  00  7i4«  Subcomcioua,  mom  10  prcis. 
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tested  by  diEferent  trains  of  thought,  bf  different  views,  beliefs,  ideala, 
and  tempernments,  nod  by  different  Rcqaisittons,  tastea,  habits,  expe- 
riences, and  memories.  Each  varies  in  these  respects  from  the  other 
two,  and  from  the  original  Miss  Reauchamp.  Two  of  theiie  personali- 
ties liave  no  knowledge  of  each  other  or  oi  the  third,  excepting  snch 
information  as  may  be  obtained  by  inference  or  second-hand,  so  that 
in  the  memory  of  each  of  these  two  there  are  blanks  which  correspond 
to  the  time  when  the  others  are  in  the  flesh.  Of  a  sadden  one  or  the 
other  wakes  up  to  find  herself,  she  knows  not  where,  and  ignorant  of 
what  she  has  said  or  done  the  moment  before.  Only  one  of  the  three 
has  knowledge  of  the  lives  of  the  others,  and  this  one  presents  such 
a  bizarre  character,  so  far  removed  from  the  others  in  individuality, 
that  the  transformation  from  one  of  the  other  personalities  to  herself 
is  one  of  the  most  striking  and  dramatic  features  of  the  case.  The 
personalities  come  and  go  in  kaleidoscopic  succession,  many  changes 
often  being  made  in  the  course  of  twenty-four  hours.  And  so  it  hap- 
pens that  Miss  Bcnuchamp,  if  I  may  nse  the  name  to  designate  several 
distinct  people,  at  one  moment  says  and  does  and  plans  and  arranges 
something  to  which  a  short  time  before  she  most  strongly  objected, 
indulges  tastes  which  a  moment  before  would  have  been  abhorrent  to 
her  ideals,  and  undoes  or  destroys  what  she  had  just  laborionsly 
planned  nnd  arranged." 

Of  the  several  variants  of  Miss  B.  the  most  influential  took  the  name 
of  Sally;  this  personality,  in  the  period  of  itsgreatest  dominance,  may 
be  said  to  embo<)y  the  opposition, — the  organization  of  forces  that 
thwarts  the  supremary  of  the  real  MisH  B.,  and  the  destruction  of 
which,  as  the  sequel  proved,  was  essential  to  the  restoration  of  the 
former.  The  hostility  of  Sally  to  whichever  personality  was  in  com- 
mand may  first  be  illuntrated.  Miss  B.,  who  has  an  abhorrence  of  in- 
sects and  reptiles,  finds  a  box  neatly  tied,  from  which,  as  she  opens 
it,  six  spiders  run  out.  Sally  is  subconsciously  preaent  to  witness  the 
effect  of  her  practical  joke,  and  thus  describes  the  incident:  "She 
screamed  when  she  opened  the  box,  and  they  ran  out  all  over  the 
room."  Special  expeditions  into  the  country  were  made  to  secure 
spiders  and  snakes  and  toads, — walks  that  were  altogether  too  taxing 
for  Miss  B.'s  strength.  Sally  never  felt  fatigue;  yet  naturally  their 
common  body  showed  the  effect  of  such  a  strain.  On  one  such  occa- 
sion Sally  walked  to  a  suburban  town,  in  which  she  came  to  herself  as 
Miss  B..  utterly  stranded  and  exhausted.  To  torment  Miss  B..  Sally 
would  unravel  the  worsted  work  upon  which  the  former  was  engaged, 
and  when  she  permitted  its  completion,  "pulled  the  whole  of  it  to 
pieces,  anl  drawing  out  the  yarn  wound  it  round  about  the  furniture, 
carrying  it  from  picture  to  picture,  back  to  the  different  articlcH  of 
furniture,  then  round  herself  many  times,  then  hack  to  the  furniture, 
finally  hiding  the  ends  somewhere  in  the  bed.  Then  Sally,  standing 
in  the  midst  of  this  perfect  tangle  of  yarn,  wakened  MiiiS  Beanchnmp, 
who  came  to  herself  in  the  maze.  So  great  was  the  tangle  that  she 
had  to  cut  the  yam  to  get  out."  Sally  likewise  invades  the  premises 
of  Miss  B.'s  intentions  and  coerces  her  to  tell  nonsensical  lies,  and  to 
act  upon  impulses  which  tbe  latter  entirely  repudiates,  or  iscompelled 
with  much  embarrassmeut  to  explain  away.  Likewise  she  chastens  by 
imposing  penance,  wine  or  foolish,  and  generally  inconvenient:  Dis- 
covering that  Miss  li.  has  been  careless  in  money  matters,  Sally  takes 
charge  of  the  purse  aud  hides  all  the  money,  leaving  only  enough  in 
sight  for  car-fare  and  the  most  penurious  Bllowauce. 

The  complexity  of  this  relation  was  such  as  to  make  possible  the 
masquerading  of  the  one  personality  in  the  character  of  the  other. 
The  situation  will  besuggested  by  the  following  instance  that  occurred 
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when  MisB  B.  was  at  the  hospital,  and  a  European  tour  was  projected: 
Dr.  Prince  was  suspicious,  and  found  the  (olIowinK  state  of  affairs  :  '"It 
came  to  IiKht    that    Sallv  had  conceived  the  idea   that,  as  she  herself 
was  free  from  ailments,  if  she  conld  impersoDate  Miss  Beauchamp  she 
would  be  considered  well,  and  so  escape  from  the  hospital  and  go  to 
Knropc,  m*   had  been  previously  planned.     So,  when  the  nif^ht  nurse 
looked  in  upon  her.  Sally  was  always  found  'asleep ; '  the  day  nurse 
had  an  equally  good  report  to  make,  and  Miss  Beauchamp  was  soon, 
in  ipite   of    my  warnings,  discharged  'well,*     A  few  days  after  this  I 
caugh^  Sally  just  in  time,  on  the  verge  of  her  departure  for  Europe, 
and  changed  her,  against   her   will,  to  Miss  Beauchamp,  who  was  bs*j 
tounded  to  find  herself  in    my  office,  her  lasl  recollection  being  he 
entrance  into  the  hospital  ten  days  previonsi  y.     It  was  thus  by  a  lucky  "3 
chance  that  Sally  did  not  go  to  Europe  tustead  of  Miss  Beauchamp," 
The  measure  of  control  that  Sally  possesses  was  well  illustrated  in  her 
determination    at  a  critical    juncture   that   Miss   D.  should   not  be 
awakened.     "Arguments,   expostulations,   even    threats    were  of  no 
avail.     She  did  not  want  to  be  the  other  one,  of  whom  she  spoke  in 
contempt.     She  simply  defied  me  to  wake  Miss  Beauchamp,  ami  in 
fact  every  attempt  on  ray  part  was  unsuccessful.     Finally,  we  compn>._, 
mised  ;  she  agreed   to  allow  T^Iis^s  Beauchamp  to  be  awakened,  and  I|f~ 
on  my  part,  agreed  (may  the  ruse  be  pardoned)  that  Sally  should  com* 
again  when  MiKs  Beauchamp  was  wcil."     We  begin  toappreciate  why^l 
in  view  of  the  marked  differences  of  character  which  Miss  B.  and  Sally" 
and  the  personality  that  emerged  later  proved  to  have.  Dr.  Prince  con* 
fesseK  to  B  temptation  to  call  his  volume.  "The  Saint,  the  Woman,  and 
the  Devil," 

The  secret  of  the  situation  that  long  remained  unrevealed  was  dis- 
entangled by  the  discovery  that  the  Miss  B.  who  applied  to  Dr.  l*rince 
for  relief  was,  after  all,  not  the  original  self.  This  discovery  came 
about  by  the  sudden  appearance,  as  a  consequence  of  hypnotic  alter- 
ation, of  a  strange  individual  who  went  back  to  an  experience  of  some 
six  years  earlier,  and  who  interpreted  the  actual  situation  in  terms  of 
that  earlier  qpaetting  experience.  This  traumatic  shock,  which 
writers  upon  hysteria  are  disposed  to  consider  as  a  constant  factor  in 
the  attack,  was  in  this  iustaiice  of  an  emotional  nature  and  presum- 
aljly  occasioned  the  ernptiou  that  led  to  the  serious  dissociation.  Nat- 
urally, this  awakened  self,  that  in  turn  was  favored  by  development 
through  suggestion,  was  ignorant  of  Miss  B.'s  experience  during  the 
intermediate  years.  And  to  abbreviate  a  story  that  can  only  be  under- 
stood as  well  as  appreciated  when  biographicaUy  illumiuated,  aa  Dr. 
Priuce  has  so  ably  done,  it  may  be  »Ri[l  that  a  fusion  of  this  older  sell 
(and  the  extinction  of  the  interfering  Sally)  vrith  certain  phases  of 
the  later  counterpart  actually  led  to  a  restoration  of  an  individual  who 
was  capable  of  con<lueting  the  combined  affairs  of  the  Beauchamp 
household  unrlcr  a  consistent  regulation. 

While  the  curtailment  of  this  portJonof  the  development  necessarily 
throws  the  iutcresteil  student  upon  the  resources  of  the  original,  cer- 
tain further  illustrations  of  the  manner  of  intercourse  that  came  to  be  , 
established  between  the  several  selves  may  be  cited  for  tbeir  decide 
psychological  value.  It  is  theoretically  important  to  cote  how  tt 
one  personality  acta  as  a  subconscious  mentor  for  the  other.  Action 
that  Miss  B.  performs  in  moments  of  distraction  will  accordingly  1 
recorded  in  the  memory  of  tbc  subconscious  Sally.  Sally's  power*  in  ' 
this  direction  are  neatly  shown  in  the  following  incident  related  in 
ber  own  words :  "  'She'  yesterday  received  a  letter  from  a  photogra- 
pher. 'She'  bad  it  in  her  hand  while  walking  down  Washington 
Street,  and  tbeu  put  it  into  '  her  '  pocket  (side  pocket  of  coat)  where 
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'She  '  kept '  her  '  watch  and  mouey  (banlEDotes).  As  'She'  walked 
aloug  '  She  '  took  out  the  money  and  tore  it  into  pieces,  thinktog  it 
WHS  the  letter  from  the  photographer.  'SJie' threw  the  money  into 
the  street  as  '  She '  eaid  to  '  herself,  '  'I  wish  they  would  not  write  on 
this  bond  paper.'  "  As  further  proof  of  Sally's  knowledge,  she  quoted 
the  entire  letter  verbatim.  Sally's  undisguiBed  glee  in  the  dtscom- 
6ture  that  Miss  B.  would  experience  upou  discoverioK  the  loss  of  bcr 
moucy,  discloses  the  nature  of  her  auimosity.  Mies  B.  was  uow 
awakened  and  acknowledged  that  she  had  received  such  a  letter, 
which,  however,  she  had  torn  up,  hut  that  she  bad  in  her  pocket  two 
ten-dollar  notes.  She  put  her  hand  in  her  pocket  and  wirh  great  sur- 
prise found  only  the  letter.  The  instance  is  the  more  coavincieig  be- 
cause Mifis  D.  also  professes  the  faculty,  allied  to  that  of  "crysml  vis- 
ion," by  which  with  special  effort  she  can  penetrate  into  the  regionB 
removetl  from  conscious  recall  and  aee  as  a  projected  vision  what  her 
conscious  meiuory  does  not  reach.  By  such  a  process  she  was  aston- 
ished to  see  in  the  glass-glohe  herself  walking  along  Washiugton 
Street,  putting  the  letter  into  her  pocket  and  tearing  into  fragments 
pieces  of  green  paper. 

Not  alone  were  the  memory  sphercsand  the  dominances  ofthe  alter- 
nating personalities  ijuite  differeut,  but  what  would  be  a  symbol  of  an 
experience  to  the  one  was  wholly  negatived  by  the  other, — a  relation 
familiarly  illustrated  in  the  negative  hallucinations  of  hypnosis  and 
the  psychic  aiifcsthesias  of  hysteria.  The  most  remarkable  illustra- 
tion of  this  contraction  of  the  6eld  of  seusation  is  the  following:  the 
Miss  n  of  this  incident  is  the  individual  known  as  B  IV,'  the  person* 
alily  that  reappeared  after  six  years'  sleep.  While  carelessly  finger- 
ing 8  chtiin  upou  which  some  rings  were  struug.  the  chaiu  broke  aud 
someoflhc  rings  were  lost.  Now  the  other  Miss  B  (  B  I  )  in  her  un- 
informwl  relation  to  the  incident  became  convinced  that  all  the  rings 
were  gone,  although  Sally,  who  was  well  aware  of  the  whole  proce- 
dure, tried  to  persuade  her  otherwise.  "  'The  other  two  rings  arc  not 
lost,'  aaid  Sally,  *  but  I  can't  make  her  see  them.  I  have  put  them  on 
her  finger,  but  she  won't  sec  them.  Dr.  Prince;  and  1  have  taken  her 
hand  and  made  her  take  hold  of  the  rings,  but  she  won't  feel  them. 
They  are  rouml  her  neck  now  on  a  ribbon.  I  have  made  her  take  the 
rings  in  her  fingers  while  she  is  here  and  I  am  gone,  and  I  have  put 
tbemon  her  fiMger  :  but  it  is  no  use,  she  won't  see  them.'"  When 
Dr.  Prince  a\^akcnc<l  her  as  R  I,  he  asked  her  to  loosen  her  collar  and 
showed  her  the  two  rings  tied  oa  a  ribl>on  about  her  neck,  but  though 
he  passed  her  fingers  over  them  and  clicked  the  two  rings  together, 
and  held  them  before  her  eyes,  she  was  unable  to  become  aware  of 
their  existence.  lie  pulled  the  ribbon  hanl  enough  to  jerk  her  head 
to  ore  side;  though  sbe  felt  the  movement,  she  regarded  the  method 
by  which  it  was  accomplished  aa  a  mystery.  This  uegative  buUuciua- 
tion  differs  from  others,  that  coald  reo<iiIy  be  induced  by  suggestion 
only  in  the  fact  of  its  spontaneous  origin  iu  a  prejudiced  conviction. 
The  will  to  see  for  this  particular  range  of  objects  was  in  abeyance. 

It  is  only  natural,  when  Or.  Prince's  treatment  favored  the  develop- 
ment of  the  restored  Miss  fi  (B  IV},  that  Sally,  as  representative  of 
the  thwarting  influence,  should  transfer  her  animosities  to  the  latter. 
Between  the  two  there  were  endless  bickerings,  in  which  Sally  was 
obliged  to  write  her  derogatory  opinions,  while  B  IV  could  communi- 
cate tiera  by  speaking  aloud.  Tt  is  diflicult  to  realize  the  antagonisms 
of  this  dividetl  household.  "There  were  times  when  IV  antl  Sally 
wonid  cuter  into  systematic  campaigns  of  hostilities,  each  determined 


>  The  n  IV  of  the  nitrrstive  la  the  later  Mimi  Beaucliani|»,  while  B I  Is  the  individual 
who  applied  to  Dr.  Prloce  (or  Ireaimeat. 
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to  down  the  other.  Then  IV  would  gird  on  her  armor,  and  set  forth 
resolute.  DDCODiprotiiisiug,  with  blood  in  her  eye,  determined  to  sap- 
press  Sally  for  good  and  alt.  She  would  do  her  best  to  dcfttroy  every- 
thinji  that  her  enemy  wrote— many  a  letter  lo  me  was  destroyed — and 
to  undo  everythiug  done.  Whatever  she  discovered  Sally  w^i  doiDE, 
«be  would  reverse.  If,  for  example,  she  found  herself  on  the  way  to 
my  honse,  she  would  turn  about  and  retrace  her  steps,  or  at  least 
would  try  to  do  so,  for  Sally,  in  her  n'lle  a»  a  subconsciousness,  would 
St  once  make  a  dive  for  the  mnscular  steering  gear,  there  would  be  a 
temporary  striijjgle  with  arms  and  legs,  a  sort  of  aboulia,  and  then  it 
usually  happened  that  Sally,  victorious,  would  reverse  the  macbtnery 
and  head  hi-r  again  for  her  deitiration.  At  night,  too.  Sally  wouli 
have  another  turn.  As  fast  as  IV  would  get  into  bed,  Sally,  coining 
herself,  would  get  up,  and  then,  changing  herself  hack  to  IV.  the  Ut- 
ter would  find  herself  to  her  disgust  out  of  bed  again.  And  so  it  went 
on  all  night:  and  if  IV  got  off  without  the  be<l  and  farniture  facing 
turned  upside  down  she  wa&  lucky. 

Dr.  Prince  aiinonnces  a  further  volume,  in  which  the  more  general 
and  theoretical  aspects  of  disturbances  of  personality  will  be  set  forth. 
The  psychologist's  interests  are  naturally  centered  about  such  an  inter- 
pretaliou,  particularly  as  no  other  field  of  experience  is  able  to  supply 
a  like  insight  into  the  complications  of  a  normal  self.  It  is  upon  auch 
interference  with  the  normal  development  of  an  integrated  individual 
that  psychology  depends  to  point  the  way  to  the  analysis  of  the  normal 
deTelopmenl.  In  this  light  the  story  of  Miss  Beauchauip  is  a  peculiarly 
important  contribution.  The  very  detail  of  its  record  ser^'es  to  include 
and  emphasize  points  of  theoretical  interest;  for  such  fullness  of 
reconl  and  psychological  insight  into  the  interpretation  of  ihc  phe- 
nomena presented,  Dr.  Prince  is  entitled  lo  the  hearty  appreciation  of 
the  psychological  stndeot.  Joseph  Jastrow. 

The  Steret  of  the  Totem,  by  Andrew  Lang.  Longmans,  Green  &.Co.* 
New  York,  1905.     pp.  x.,   215. 

This  work  is  one  of  those  lightly  written  and  acutely  reasoned  an* 
thropological  essays,  part  constructive  and  part  controversial,  of  which 
we  have  now  had  a  round  haU-dozen  from  the  pen  of  the  gifted  au- 
thor. In  some  seuse,  it  is  the  sequel  of  Social  Origi*ts  and  Primal 
Law,  published  in  tgoa  by  Messrs.  Lang  and  Atkinson;  but  it  may  also 
lay  claim  to  rank  as  a  novel  and  independent  work.  It  contains,  for 
the  first  time  fully  wrought  out.  the  writer's  theory  of  the  origin  of 
totemism.  It  will,  perhaps,  be  most  useful  if  we  here  sketch  the  main 
outlines  of  this  theory,  avoiding  both  the  controversial  iulusions  and 
the  question  of  prior  rieht  on  the  part  of  other  investigators  to  this  or 
that  feature  of  the  whole  case, 

Mr.  Lang  starts  cut,  not  from  the  communal  horde,  bnt  from  a  social 
status  in  which  men  were  forced  by  economic  couditlotis  to  live  in 
snail  separate  groups.  He  assumes,  further,  that  llie  members  of 
these  groups  were  animated  by  the  fundamental  emotions  of  loTe,  bate, 
jealousy,  maternal  affectiuu,  and  so  forth,  so  that  there  must  very 
aoon  bave  arisen,  within  the  groups,  distinction  of  persons  and  certain 
practical  restraiuts  upon  amatory  intercourse.  He  inclines  to  accept 
Darwin's  hypothesis  of  a  single,  strong  nialc  living  with  and  jealously 
guarding  several  'wives;'  from  such  a  'family'  the  sons,  as  they  grew 
up,  would  naturally  be  expelled,  and  would  thus  be  forced  to  seek 
their  own  'wives'  as  best  they  might  from  other  similar  families.  Such 
aaocicty  would  necessarily,  for  the  younger  male  members,  be  exoga. 
mous  iu  practice. 

However  this  may  be,  we  act  out  from  suiell,  scattered  groups  of 
men  and  women.    These  groups  now,  in  some  way  or  other — in  wliat 
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wmy  is  quite  inessential  to  the  author's  theory — obtained  animal 
names.  So  much  is  known  fact.  The  theory  offered  as  to  the  orifirin 
of  these  names  is  that  they  were  bestowed  from  without,  groups  beinfc 
named  by  other  groups  for  the  sake  of  practical  difierentiaiiou.  "I 
cannot  prove,  of  course,  that  the  process  uf  adopting  a  name  from  with- 
out occurred  amoiiK  prehistoric  men,  bat  1  have  demonstrate*!  that, 
among  all  sorts  and  conditions  of  men  in  our  experience,  the  process 
is  a  vera  causa."  Mr.  Lang,  indeed,  makes  it  strikingly  plausible. 
even  probable,  that  the  group-aobriqnets,  although  they  might  be  of 
the  kind  that  we  should  term  nicknames,  would  be  accepted  by  those 
npon  whom  ihey  were  bestowed,  and  also  that  they  would  be  likely, 
in  a  targe  number  of  instances,  to  take  the  form  of  animal  names. 

However  /Mis  may  be,  then,  we  have  our  small  scattered  groups 
bearing  plant  or  animal  names.  It  is  fact  once  more,  that  the  origin 
of  the  names  dropped  out  of  remembrance  among  those  who  bore 
them.  Now  comes  the  caidiual  point  of  tlic  theory:  the  iusisteuceon 
the  importance  of  theuame.  on  the  intensity  of  tlie  savage  belief  iu 
the  intimate  and  wonder-working  connection  of  names  and  things. 
"If  each  group  woke  to  the  cDusciousuess  thai  it  bore  the  namt  of  a 
plant  or  animal ,  aud  did  not  know  how  it  came  to  bear  that  name  [and 
we  mnst  remember  that  this  ignorance  is  fact,  vouched  for  by  the  oc- 
currence of  mythical  explaualions  of  the  totem  names],  uo  more  was 
needed  to  e>tabli8b,  in  tlie  savage  mind,  the  belief  in  an  essential  and 
valuable  connection  between  the  humf^u  group  Emu  and  the  Emu  spe- 
cies of  birds,  and  so  on.  .  .  Totemism  begins  iu  the  bearing  of  the 
name  of  an  object  by  a  human  group."  .^nd  the  connection  tlius  es- 
tablished would  he,  naturally,  the  connection  of  the  blood  bond  "The 
animal  in  myth  is  thus  men's  ancestor,  or  brother,  or  primal  ances* 
tral  form.  This  belief  would  promote  kindness  to  and  regard  for  the 
animal.'* 

The  essentials  of  Mr.  Lang's  theory  are,  therefore,  three:  a  gronp- 
namc  of  unknown  origin  (which  we  can  ourselves  account  for,  plausi- 
bly, as  a  nickname  given  from  the  outside) ;  belief  in  a  transcendental 
connection  between  all  bearers,  humau  and  bestial,  of  the  same  name; 
and  belief  in  the  blood  superstitions.  From  these  three  postulates  be 
is  able  to  derive  all  the  totemic  creeds  aud  practices,  including  exog- 
amy. This  last,  it  will  be  remembered,  was  ton  Darwin's  theory) 
alreaily  in  existence  as  a  practical  matterfrom  the  very  earliest  times. 
A«  to  the  postulates  themselves,  the  second  and  third  are  vouched  for 
by  all  that  we  know  of  "tlie  nature  of  primitive  man." 

The  author  now  carries  his  theory  into  details,  discussing  the  rise 
of  phratries  and  totetn  kins,  totemic  redistribution,  and  matrimonial 
classes.  A  very  curious  and  interesting  point  is  brought  out  inch. 
viii.  On  the  theory  presented,  there  should  be  in  each  pbratry  a  to- 
tem kin  of  the  phrntry  name.  Now  totem  kinsof  phratriar  names  occur 
in  America;  they  had'  not  been  observed  in  Australia.  If  they  cannot 
be  found,  the  new  theory  (together  with  certain  older  ones.)  falls  to 
the  ground.  Mr.  Lang  is  able  to  show,  with  some  natural  elation,  that 
the  required  totem  kins  do  occur  in  Australia.  "1  conjectnr«<!  that 
phrairy  names,  now  meaningless  in  thcspctch  of  the  tribes  where  they 
appear,  might  l>e  really  identical  in  meaning  with  other  names  now 
denoting  totem  animals  in  the  phratries."  The  conjecture  proved  to 
becorrect,  and  the  theory  thu."!  receives  unforeseen  confirmation  aris- 
ing out  of  an  afjparently  fatal  objection.  The  'method  of  inquiry'  laid 
down  in  ch.  ij  has  brought  its  well-earned  resnlt. 

On  the  whole,  it  seems  to  the  present  reviewer  that  Mr.  Lang  has 
put  forward  the  most  satisfactory,  because  the  mniti  completely  ade- 
quate, theory  of  the  origin  of  totemism  that  has  so  far  been  suggested. 
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Tbe  argument  moves — must  move— in  the  field  of  hypothesis;  but 
there  ift  good  anthropological  warrant  (or  each  step  taken.  The  prag- 
matic test  is  fally  satisfied:  and  what  can  theorist  hope  for  more? 

P.  E.  Winter. 

The  Problems  of  Philosophy,  by  Harald  IIOffdincj.  Translated  by 
Galen  M.  Fisher,  with  a  preface  hy  William  Jauies.  The  Mac- 
millan  Company,  New  York,  1905,     Price  $1.50. 

This  book  is  not,  as  perhaps  might  be  expected  from  the  title,  an 
exposition  of  the  problems  of  philosophy,  if  such  exposition  implies 
simply  a  discussion  of  the  philosophical  views  held  by  other  men.  It 
ix  rather,  as  James  calls  it  in  the  preface,  the  phllosopbical  testament 
of  the  author.  And  as  such  it  contains  his  credo.  ^\q\\%  with  much 
acute  coniraent  upon  contemporary  philosophical  thinking;.  Bui  while 
thi-s  intimate  character  of  the  book  gives  interest  lo  it.  it  is  not  on  that 
account  easy.  On  the  contrary,  it  requires  considerable  philosophical 
training  to  follow  the  discourse.  Consequently,  tbe  hook  is  not  likely 
to  be  useful  to  yonng  philosophical  readers;  it  is  in  no  sense  an  intro- 
duction to  philosophy. 

After  H  short  introduction,  the  four  fnndamental  problems  of  phi- 
losophy (the  problem  of  consciousness,  the  problem  of  knowled^fe,  tbe 
problem  of  being,  and  the  problem  of  values)  are,  in  turn,  considered. 
The  philosophical  attitude  of  the  author  is  designated  critical  monism. 
This  position  is  desciribed  as  striving  to  "maintain  the  thought  of  unity 
without  dogmatizing."  It  seeifia  to  arise  from  the  conviction  that  the 
quest  (or  unity  and  connected uess in  experience  is  forever  opposed  by 
discontinuity,  and  that  all  accounts  of  reality  must  necessarily  rcfult 
in  au  irrational  renisinder.  The  common  problem  of  the  book  is  the 
relBtion  of  continuity  and  discontinuity;  it  crops  out  in  each  of  the 
four  chapters.  For  instaucc.  in  the  problem  of  consciousness,  the  d is- 
continuous  is  met  with  in  different  mental  states  and  in  different  in- 
dividual minds.  This  discontinuity  cannot,  however,  be  transcended 
(as  some  writers  propose^  by  a  reductiouof  psyirhology  to  physiology. 
Hoffding's  own  attitude  in  this  instance  i«  that,  although  the  disconti- 
nuity is  apparent,  it  nevertheless  may  not  be  real,  since  we  can  never 
be  sure  thatanatv!ii»  has  t£One  to  tbe  bottom  of  the  matter.  And.  fur- 
thermore, beseems  to  favor  the  notion  of  a  potential  psychical  energy.  1 
In  tbe  case  of  tbe  problem  of  knowledge,  there  is  again  a  discrcpaiicy  ' 
between  tbe  principles  of  knowledge  antl  the  being  which  they  strive 
to  render.  In  this  instance,  there  is  an  irrational  remainder  in  three 
forms :  in  the  relation  of  quality  and  quantity,  in  the  relation  of  time 
to  the  causal  concept,  and  in  the  relation  between  subject  and  object. 
Likewise  in  the  case  of  the  cosmological  and  of  the  ethical  problem, 
continuity  seems  au  iuipossible  achievement.  The  problems  can 
never  he  solved;  but  in  the  attempt  new  thought  arises. 

H.  C.  Stkvens. 

La  femme  criminelte,  par  C.  Gkamieb.  Bibliotheque  btologiqne  et 
sociologiquc  de  lafemnie.  No.  J»,  1906.  pp.  ix.,  46S.  Price  Fr.  4. 
This  little  work  on  the  female  criminal  is.  within  its  limits,  finely 
conceived  and  temperately  written.  The  liniits  are  of  two  kinds;  the 
size  set  for  tbe  volumes  of  the  Library,  and  the  assignment  of  volumes 
on  psychology  an<]  prostitution  to  other  authors.  It  is  doubtful 
whether  a  reviewer  has  the  right  to  complain  of  the  plan  and  scope  of 
tbe  work  he  is  reviewing,  and  libraries  of  small,  ucifonu  volumes  are 
at  present  in  fashion,  especially  in  France.  But  it  must  be  said  that 
no  adequate  idea  of  the  feuiale  criminal  can  be  obtained  without  a 
study  of  female  iodividunl  psychology  and  n  study  of  prostitution, 
with  its  conditions  and  consequences ;  and,  in  the  writer's  judgment, 
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the  reftding  of  three  or  four  small  books  as  against  one  large  one 
promises  no  sftviug  of  time,  white  the  sectloolng  of  the  material  may- 
very  well  lead  to  artificial  boundary  lines.  An  iotclligciit  study  of  the 
Toluuie  before  us  Is  further  hindered  by  the  fact  that  the  text  is  di- 
vided  up  into  short,  uuiiatncd  paragraphs,  to  wliich  tbe  headings  of 
the  analytical  table  of  contents  do  not  correspond;  so  that  it  is  diffi- 
cult to  decide  when  one  bas  reached  the  end  of  a  certain  subject,  or 
whether  an  apparently  novel  paragraph  is  merely  an  excursus  within 
an  extended  argument-  Some  of  the  illustrations  are  excellent: 
others  are  badly  reproduced,  and  of  some  Jt  may  be  questioned  whether 
they  were  not  inserted  as  an  after-thought,  in  order  to  comply  with 
the  Litfrary's  demand  for  an  illustrated  work. 

The  first  part  of  tbe  book  deals  with  genera!  criminology:  with  tbe 
statistical  differences  bctwccu  male  and  female  criminality,  with  the 
influences  which  favor  criminality  among  women,  with  the  character- 
istic signs  of  tbe  female  del  inqvient,  and  with  the  question  of  a  criminal 
type.  The  second  part  treats  of  special  criminology,  under  the  head- 
ings of  maternal,  sexual,  acquisitive  and  collective  criminality.  Tbe 
third  discusses  the  status  of  the  female  criminal  before  the  law.  and 
the  attitude  of  mcHlern  society  to  the  question  of  the  punishment  of 
female  offenders.  The  author  concludes  that  "les  attributs  sexuels 
irr^ductibles  pr^sentent  uue  difference  assez  importante  pour  justificr, 
en  dehors  de  tout  autre  argumeut,  rin^gatiuS  de  treitement  devant  la 
justice  p^uale." 

It  may  be  repeated  that  the  temper  of  the  book  is  sane  «nd  mod- 
erate; M.  Granier  writes  from  full  knowledge  of  bis  subject  and  with- 
out  bias.  He  might,  perhaps,  have  avoided  to  some  degree  the  jerki- 
ness  of  style  referred  to  above;  be  can  hardly  be  held  responsible  for 
the  division  of  material  among  tbe  volumes  of  the  Library. 

M.    W.    WiSBMAN. 

Feeling  Psychologically  Treated,  and  Prolegomena  to  Psychology,  by 
D.J.  Snipkr.  Sigma  Publishing  Co.,  Sc.  Louis,  1905.  pp.  cxxxii, 
402.     Price  $1.50. 

It  appears,  from  the  advertisements  inserted  in  this  volume,  that 
Dr.  Snider  is  the  author  of  twenty-six  books,  has  a  tweniv-seventh  in 
preparation,  and  two  others  in  view.  Moreover,  the  list  terminates 
writo  nn  'over,'  which  induces  the  reader  to  turn  the  leaf :  whereupon 
he  comes  upon  a  blank  page,  presumably  to  be  filled  io  the  not  too 
distant  future. 

The  reviewer  must  confess  that  he  was  ignorant  of  all  this  literary 
activity  until  the  present  work  Cf  me  to  his  notice.  And,  if  he  is  to 
judge  from  it,  he  cannot  recommend  the  author  as  a  safe  guide  in 
psychological  matters.  Dr.  Snider's  jKisition  would  seem  to  be  that 
of  a  panpsychism,  strongly  tinctured  by  mysticism;  and  bis  method 
is  that  of  minute  logical  articulation,  such  as  one  finds  in  tbe  Er/ah- 
rungs%eele*iUhre  a\  the  eighteenth  century.  There  is  evidence  that 
he  has  read  such  authorities  as  Wundt  and  James,  and  there  are 
shrewd  and  suggestive  afier^us  scattered  through  tbe  text.  But  the 
reader  who  hopes  to  gain  froni  the  book  an  acquaintance  with  tbe 
affective  problems  that  are  now  in  tbe  forefront  of  psychological  dis- 
cussion will,  most  assuredly,  come  away  disappointed. 

M.  W.  Wiseman. 

Leiifaden  der physiologischen  Psychologie  in  /j  Vorlesungen,  von  Th. 

Ziehen.     G.  Fischer.  Jena,  1906.     pp.  viii.,  380.     Price,   in  paper, 

Uk.  5;  bound,  Mk.  5. 
I  have,  unfortunately,  been  able  to  compare  this  new  edition  of  Pro- 
fessor iCiehen's  Physiological  Psychology,  not  with  the  sixth  edition, 
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bnt  only  with  the  fifth  edition  of  1900.  The  work  has  ((rown  from  367 
to  3S0  pp.— itself  an  indication  that  the  changes  consist  mainly  of 
minor  addittous  to  text  and  notes.  I  have,  indeed,  found  but  one 
omission,  and  that  of  very  slight  range  or  importance.  The  principal 
additions  will  be  found  on  pp.  50,  chemistry  of  taste;  51-54,  paycholof;^ 
of  olfactory  sensation;  56,  teotperature  sensations;  75,  theories  of 
audition;  76,  musical  scales:  Si  f.,  psychology  of  tone;  too,  contrast 
and  irradiation;  105,  sun  and  moon  illnsions  ;  109,  perception  of  form; 
113  If.,  adaptation  and  after-images;  137.  melodic  feelings ;  136,  sensa- 
tion and  idea;  139,  neurology  ;  151,  teleological  value  of  imagination; 
154.  158,  memory  images;  161,  secondary  feelings:  197,  emotive  inco- 
herence; 211  f.,  attention;  317,  method  of  bits  and  misses;  238.  243 
f.,  reactions;  350  f.,  expressive  movements;  253,  infunt  psychology; 
354,  laughter  and  singing.  There  is  also  a  new  tig.  (section  through 
the  human  cortex  i  on  p.  24.  The  systematic  outlook  is  wholly  un- 
changed. B.  B.  T. 

Studies  in  Moro  History,  Law  and  Religion,  by  N.  H.  SalesbV' 
Department  of  the  Interior:  Ethnological  Survey  Publications- 
Manila,  1905,  Vol.  4,  Pt.  I,  pp.  107. 
This  publication  consists  of  three  chapters,  dealing  respectively 
with  the  history  of  Magindanao,  or  Mindanao,  legendary  and  recent, 
with  the  laws  of  the  Moros,  and  with  the  religious  orations  of  the 
Sulus.  Ch.  i  contains  an  iutercsting  sketch  of  the  mythology  of 
Mindanao,  reminding  the  reader  forcibly  of  certain  tales  in  the  Ara- 
bian Nights;  translates  eight  genealogical  manuscripts;  and  ends 
with  a  brief  history  of  the  island  since  the  advent  of  Islam.  Ch.  ii 
gives  an  historical  account,  with  translation,  of  three  legal  codes:  the 
Mindanao,  the  principal  Sulu,  and  the  new  Sulu.  It  is  illustrated  by 
ten  half-tone  plates  of  MS.  pages.  Ch.  iii  translates  the  Sulu  oration  ' 
for  the  feast  of  Kamndau.  and  the  Suln  Friday  oration  :  it  is  illoa- 
trated  by  six  plates.  So  far  as  the  layman  can  judge,  the  work  has 
been  thoroughly  and  carrfnlly  done,  and  the  volume  should  prove 
valuable  to  students  of  ethnology.  H.  E-  HoTCHKiSS. 

The  Nahaloi  Dialect,  by  O.  Schkhkrr.     The  Bataks  of  Palawnn,  by 
E.  Y.  Miller.     Department  of  the  Interior:  Kthnological  Survey 
Publications.     Manila,  1905,  Vol.  1,  Pans  2  and  3,  pp.  85-199. 
The  first  part  of  this  publication  contains  a  grammar  and  vocabulary 
of  the  dialect  of  the  Ibaloi  Igorot,  inhabitiug  a  portion  of  the  diatrict 
of  Bcnguct  in  northern  Uuton  :  there  is  added  an  account  of  a  Spanish 
expedition  to  Bengnet  in  the  year  1839.     The  paper  gives  some  inter- 
esting notes,  with  musical  transcription,  of  Ibaloi  songs,  and  among  the  , 
33  half-tone  plates  Cfrom  photographs  by  D.  C.  Worcester)  are  repre-  ! 
sentations  of    musical  instruments.     The  second   part  describes  the 
primitive   people   known  as  Bataks,  found  in  the  mountains  of  the  In- 
terior of  Palawan,  about  40  miles   north  of   Puerto  Princes*.      The 
paper  is  illustrated  by  6  plotes  from  photographs  by  the  author. 

H.    E.    HOTCHKISS. 

Laboraloire  de  physiologie  de  l*universiti  de  Turin:    Travaux  dis 

anndes  /904'iQOK  publics  sous  ta  direction  de  A,  Mosso.    Bxtrait 

des  Archives  italiennes  de  biologic,  1905.  Vols.  41-43-  PP  f^"-.  .137- 

Thia  volume  contains   twenty-six  reprinted    physiological   papers 

from  the  Turin  laboratory,  eighteen  of  them  t>eartng  the  name  of  the 

director,  alone  or  in  collaboration  with  MM.  G.  Marro  and  G.  GaleottJ. 

The  remaining  articles  are  by  MM.  C.  Foh,  G.  Galeotti.  A.  A^gazzotti, 

A.  Herlitzka  and  M.  Ponzo.    The  greater  part  of  the  volume  la  devoted 

to  the  phenomena  of  respiration  and  circulation  at  high  altitudes; 
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there  it  but  one  paper  dealing  with  the  organs  of  fleiifte,  thst  of  M. 
Ponio  "Sar  la  presence  dc  bourgeoas  KU^t^tifs  dans  qaelques  parties  de 
I'arri^re-bonche  et  daos  la  partle  nasaledu  pharynx  du  fcetus  huinain.' 

P.    E.    WlNTBR. 


Gertns  0/  Mind  in  Plants,  by  R.  H.  FKAitci.  Translated  by  A.  M. 
Simons.     Charlei  S.  Kerr  and  Co.,  Chicago,  1905.     pp.  151. 

The  author  first  points  us  to  the  naive  student  of  nature  and  the 
livinj;.  perceiving  plants  of  fable  and  tradition.  He  gives  as  proof  of 
the  fact  that  we  have  become  divorced  from  nature  a  description  of 
the  lifcles*  systematic  Ltnnean  botany.  Though  there  has  been  for 
some  time  a  reaction  ncainst  this,  few  botanists  yet  endow  plants  with 
sensation.  Plants  make  all  the  movements  their  life  demands  as  is 
shown  by  the  insect  eating  sun-<]pw  and  the  hundreds  of  species  of 
carnivorous  plants.  Nyctitropism,  hygrotropism.  geotropism  and 
belioLropism  in  plants  all  show  this  movement.  Its  tempo  is  much 
slower  than  in  animals  and  it  often  takes  patience  to  observe  it. 
Plants  sense  odors,  flavors,  liRht,  vihration,  etc.,  and  perhaps  many 
qualities  to  which  we  arc  insensible.  Tlaberlandt  has  made  out  sev- 
eral sense  organs.  Plants  give  us  the  best  example  of  reaction  to 
gravity.  The  starch  grains  are  compared  with  the  statocystsof  crabs. 
The  reactions  of  plants  when  Injured  points  to  the  existence  uf  tempo- 
rary nervc-likc  elements  and  Ncmec  has  found  such  in  the  root  of  the 
onton  aud  others.  Transmission  is  also  cared  for  by  the  protoplasmic 
tubes. 

Sensations  must  be  utilized;  is  there  perception  and  a  soul?  The 
poetry  of  Bowers  gives  a  belter  conception  of  the  rea!  essence  of  nature 
than  the  exact  vert  hotanici.  The  author's  notion  of  sensation  is  seen 
in  the  statement  "All  my  involuntary  movements  are  released  by  sen- 
sations." Plauts  become  accustomed  to  diflerent  kinds  of  stimuli. 
The  author  is  not  quite  prepared  to  say  that  plants  feel  pain  and  have 
a  soul,  but  neither  is  he  satisGed  with  the  position  taken  by  ueuro- 

fisychology.  It  does  not  explain  by  assigning  all  to  irritability  of 
iving  substance.  There  is  purposefnlness  which  is  not  mere  tclcoK 
ogy.  In  plants  we  get  reactions  which  are  other  tbau  mechanical. 
The  final  statement  is  that  plant  life  is  like  that  of  animals  and  uur 
own.  Their  sense  life  is  primitive  but  in  it  we  see  a  beginning  of 
animal  and  human  mind.  Each  of  these  generalizations  is  itlustratctl 
with  many  concrete  examples  and  drawings.  It  is  the  interpretation 
given  to  these  which  one  feels  inclined  to  call  in  question.  Various 
references  10  the  philosophic  and  poetic  make  the  book ,  at  any  rate, 
very  entertaining.  Jaubs  P.  Poktrr. 

The  Changing  Order,  by  Osc&r  Lovbll,  Trigcs.  Chas.  11.  Kerr  & 
Co.,  Chicago.  1906. 
"The  Changing  Order"  is  the  change  from  aristocracy  to  democracy. 
Democracy  is  not  a  matter  of  politics  only;  but  is  a  new  spirit  of  life 
which  signifies  the  "uprise  of  the  people,  the  masses."  The  author 
starts  out  to  trace  the  effects  of  democracy  on  art,  education,  industry, 
and  religion;  but  he  does  not  accomplish  this  parpo*ie,  (or  he  does 
not  distinguish  the  products  of  democracy  itself  from  the  products  of 
individuals  in  an  aristocratic  society  who  may  yet  have  i>opular  sym- 
pathies. Tolstoi,  for  example,  is  not  a  product  of  democracy,  but  a 
reaction  from  aristocracy.  The  book  is  suggestive,  however,  in  tra- 
cing various  expressions  of  democratic  seulimeut.  The  volunieconsists 
of  somewhat  discounected  essays,  se?eral  of  which  have  been  printed 
before.  F.  A.  Buskbr. 
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Experimental  Psychology.  A  Manual  of  Laboratory  Practice.  By 
EiJWARD  Bradford  Titchekkr.  Vol.  2,  QuantUaltve  Experi- 
ments. Part  3,  Instractor's  Manaal.  The  Macmilt&a  Co.,  New 
York,  1905.  pp.  45,V 
At  last,  we  have  the  lon^-awaited  second  Tolnme  of  the  anthor't 
quanittative  experiments.  The  motto  is  from  Delbceuf  to  the  effect 
that  any  pbeDomeDa,  physical  or  morat,  not  translated  in  nambera, 
always  leaves  011  the  miud  the  effect  of  mysticiam.  The  iutroducLton 
describes  the  rifl^e  anil  progress  of  quantitative  psychology  from  Weber. 
The  first  chapter,  on  prelinuDary  experiments,  is  devoted  to  tones, 
pressure  aud  Weber's  law.  The  second,  ou  metric  methods,  discusses 
the  law  of  error  and  the  method  of  limits  historically  aud  critically. 
Other  experiments  are  classified  as  falling  under  the  limens  of  con- 
tinuous change;  then  Fechner's  method  of  average  errors;  then  that 
of  equivalents ;  then  that  of  eqiial  sense  distances;  the  metho<l  of  con- 
stant R  sod  of  R  differences,  of  right  and  wrong  cases,  most  of  which 
are  treated  historically  as  well  as  experimentally.     The  reaction  ex- 

Seriments  hnve  a  chapter  by  themselves.  This  topic  opens  with  a 
iscussion  of  electrical  units  and  measuremeuts  and  a  description  of 
the  technique  of  simple  reactions.  The  three  types  of  the  latter  are 
then  discussed  and  this  is  followed  by  au  experiment  involving  com- 
ponnd  reactions,  discriminatioa,  cognition,  choice  and  association. 
Special  final  chapters  are  given  to  the  estimation  of  time  and  to  some 
typical  experiments  showing  the  ranj^e  of  quantiia^tive  psychology. 
Fuller  notice  will  follow. 

A  Plelbystnographic  Study  of  the  Vtacnlar  Conditions  during  Hyp- 
notic Steep.     Dissertation  submitted  to   the   Board  of  University 
Studies  of  the  Johns  Hopkins  lluivcrsity  for  the  Degree  of  Doctor 
of  Philosophy,  1900,  by  Elisha  CiitsHoi,M  Walden.    pp.  124-161. 
On  suggesting  hypnotism  the  arm   is  slightly  con.strictcd  and  the 
plethysmo^raphic  trace  mounts,  but  falls  when  the  act  of  suggestion 
ends.     Then  for  some  hours  it  steadily  rises  as  it   docs  until  the  end 
of  the  hypnotic   sleep.     On  waking  therp  is  Kuddcn  rise  in  the  curve. 
The  pulse  rate  is  slower  during' hypnotic  sleep  than   before  or  after; 
BO  is  the  respiration.     The  rectal  tcuipetature  falls  sHgbtly.     The  sur- 
face temperature  of  the  arms  is  higher.     "It  is   difRcult   to  draw  any 
general  conclusions  as  to  the  bearing  of  these  facta  as  to  the  theories 
of  the  cause  of  hypnotic  sleep." 

Die  Lichfsinnesorgane  der  Laubblail^r  von  Dr.  G.  IlA0ERi.A!a>T. 
Wilhelm  Rngclmann,  Leipzig,  1905.  pp.  142. 
It  appears  that  we  have  not  yet  sufficiently  deBned  the  meaning  of 
the  word  eye.  If  it  means  a  local  organ  for  the  sense  of  light,  or  the 
perceptiou  of  light  and  dark,  the  leaves  of  plants  have  eyes,  althoagh, 
of  course,  they  do  not  have  them  if  the  term  is  confined  to  percep* 
tions  of  form.  Both  the  cuts  and  the  experiments  of  the  author  f:er- 
tainly  show  remarkable  things  in  pan  photo  metric  leaves.  The  author 
has  made  many  new  experiments  on   the  epidermis  of    leaves  and  hu 
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many  cats,  which  certainly  suggest  that  there  may  be  some  percep- 
tion of  light  in  the  cryptogams,  and  heliotropism,  and  afford  many 
interesting  analogies. 

Gtschmack    und  Geruch.     Physiologische  Untersuchungen  iibcr  den 
Geschuiackssinn,  von  Wiluelm  Stkniikkg.    Julius  Springer,  Ber- 
lin, 1906.     pp.  149. 
The  writer  has  here  summed  up  in  a  concise  and  admirable  way  the 
results  of  the  various  experiments  npon  taste  and  sniell,  and  added 
to  these  »omc   new   results   and   an    imputtaut  new  and  wore  precise 
method.     According  to  Tonlotise  aud  Vaschide,  Inflneuce  de  I'agc  ct 
du  sexe  sur  i'ordorat.     Soc.  de  Biol.     10.  6.  99,,  sensitiveness  to  smell 
develops  up  to  the  sixth  year  and  then  declines  with  years.    The  sense 
of  smelt  is  earlier  and  more   fully   developed  in  men  than  in  women 
and  there  appear  to  be  hereditary  differences. 

The  Color  Sifnsi/ivify  of  the  Peripheral  Retina,  by  John  Waclack 
Baird.     Published  by  the  Carnegie   Institution  of  Washington, 
1905.     pp.  80. 
The  writer  concludes  that  in  moving  across  the  retina  the  images  of 
colored  objects  pass  through  regular  tones,  the  position  and  extent  of 
the  color  zones  everywhere  depending  upon  the  momentary  degree 
of  retinal  adaptation,  brightness,  etc.     Of  all  possible  colors  only  four 
undergo  no  change  in  indirect  vision — a  piirple-red,  a  yellow,  a  blue- 
green,  and  a  blue.     A  color  stimulus  near  tiic  periphery  of  the  retina 
rapidly  fades  out.     The  results  are  in  accordance  with  the  Hering  and 
Franklin  theories  of  vision  and  cannot  I>e  reconciled  with  any  other. 

Der  moderne  Spuk-  und  Geisterglauhe.  Eine  Kritik  und  ErklUrung 
der  spiritischen  Phiiaomene,  vou  Richard  Hg»nig.  Ernst 
Schttltze,  Hamburg,  1906.  pp.  367. 
The  author  publishes  here  the  second  part  of  a  work  entitled  Wunder 
und  Wissenscnaft,  with  a  preface  by  Professor  Max  Dessoir.  First  of 
all,  be  candidly  presents  the  sources  of  error  in  proving  spiritual 
agencies  among  which  he  finds  to  be  the  tendency  to  personify  un- 
known impressions  and  to  imagine  perceptions  and  memories.  He 
recognizes,  also,  frequently  conscious  fraud.  Passing  next  to  the  se- 
crets of  trance  he  seeks  to  explain  what  ha.s  been  called  diabolical 
possession,  inspiration,  stigmatism,  belief  in  the  werwolf  and  posses- 
sion by  mediums,  speaking  in  a  foreign  language,  Helene  Smith  and 
her  four  chief  spirits.  In  the  third  part  he  discuftscs  automatic  table 
movements,  psychic  activities,  raps,  hannts,  materialization,  spirit 
photography,  the  astral  body,  doubles,  fourth  dimension,  scientific 
authority,  and  finally  the  relations  of  spiritisui  to  psychology  and 
pathology.  We  must  certainly  assign  to  this  work  a  higher  and  more 
scientific  and  generally  satisfactory  position  than  wc  could  ascribe  to 
the  first  part.  It  is  a  work  which  every  one  at  all  interested  in  this 
subject  should  certainly  know. 

The  Sociaiixation  of  Humanity.     An  Analysis  and  Synthesis  of  the 

Phenomena  of  Nature,  Life,  Mind  and  Society  through  the  Law 

of  Repetition.     A  System  of  Monistic  Philosophy.     By  Chaklbs 

Krniiall  PRANKtcit.     Chas.  H.  Kerr  &  Co.,  Chicago,  1904.     pp. 

481. 

The  author  first  analyzes  nature,  life,  mind  and  society  to  get  a 

realistic  conception  of  things.     He  finds  very  basal,  underlying  all  of 

these,  the  law  of  rei>etition.     He  then  discusses  the  origin  of  life,  the 

physics  of  the  senses  and  the  intellect,  the  chemistry  of  the  senses, 

emotions  and  will,  animal  mechanics,  realism  aud  idealism,  natural- 
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ism  versus  super -oatura  It  sin,  the  expenditure  of  energy  controlled 
the  mind  a>  a  fourth  law  of  motion,  control  by  moral  sense  a  6fth  lav 
of  motion,  and  controlled  bv  the  social  sense  a  sixth  law.     He  then 
discusses  the  supreme  law  oi  ethics,  religion,  the  social  organism,  iu 
dynamtCB,  the  hypothesis  of  God  and  immortality,  the  theo1o{;ira*  ' 
social  sense,  the  aspects  of  scientific  morality;   finally  sj-nthesis  < 
nature,  life,  mind  and  society,  what  the  socialization  of  humanity  wiJ 
accomplish.      The  final  chapters  arc  devoted  to  forcstatliDg  criticisn 
and  to  applications  and  conclusions. 

Tweniy'Third  Annual  Report  o/  the  Bureau  of  Ameriean  Ethnology 
to  the  Secretary  of  the  Smithsonian  Institution,  1901-1903.    J.  W. 
Powei,!.,    Director.     Goverumeut    Printing    Office,   Washiagton, 
1904.     pp.  6j4. 
Mrs.  M.  C.  Stevenson,  widow  of  the  well  known  American  anthro* 
pologiat,  here  summarizes  the  result  of  twenty-five  years  of  investigi- 
tious  of  archii^ulogists  and  cthBolovists,  which  ha\'c  centered  on  .\ri- 
rona  and  New  Mexico.     These  regions  were  once  densely  popnlateil. 
then  desolated,  and  since  held  in  precarious  teunre  by  the  remnants 
of  a  dwindling  race.     The  older  ruins  are  in  the  valleys  and  here  the 
people  lived  in  prosperity  until,  by  their  powerful  foes,  they  wcrftJ 
forced  to  take  refuge  iu  caves  and  cliffs.    Many  of  the  stone  structures^ 
here  are  centuries  old.     The  author  takes  up  the  mythology,  worship, 
rituals,  calendar,  major  and  minor  festivals,  history,  arts,  custom*, 
games,  physical  traits,  medical  practice,  witchcraft,  esoteric  fratcrni' 
ties,  ami  gives  us  ];^9  large  cuts,  many  of  them  colored  and  full-p&ge, 
and  ^4  figures.     Her  work  is  largely  a  labor  of  love,  and  of  all   the 
precious  12  volumes  of  the  Bureau  of  American  Ethnology,  this  will 
always  renioin  one  of  the  most  general  iulcrest  and  value. 

The  Native  Tribes  o/South-East  Australia,  by  A.  W.  HowiTT.     Mac- 
millan  &  Co.,  Ltd.,  London,  1904.     pp.  819, 
The  writer  first  discusses  the  origin   of  the  aborigines  of  Tasmania 
and  Australia,  believing  ittobe  the  same.     Successive  chapters  then 
Treat   of  tribal  and  social  organttation,  relationship  terms,  niarrtagcj 
rules,  tribal   government.  nieHicine   men.  mngic  beliefs,  burial  prac-^ 
tices,  initiation  ceremonies  of  the  eastern  and  western   type,  messen- 
gers ami  message  sticks,  barter   and   trade  ceutres,  gesture  lanj^uage. 
The  work  is  apparently  very  scholarly,  showing  wide  knowledge  of 
the  literature  upon  the  subject,  and,,  what   is.  of  course,  far  better, 
bearing  everywhere  the  marks  of  careful  personal  investigation. 

The  Journal  (^  Abnormal  Psychology.  Edited  by  Morton  Prince, 
M.  D.  and  others.     Bi-monthly,  I3.00  per  year . 

The  editors  of  the  American  Journal  of  Psychology  extend  a 
hearty  welcome  to  their  colleagues  of  the  new  Journat  of  Abnor' 
rnai  Psychology^  the  first  num1>er  of  which  has  just  appeared  with 
the  imprint  of  the  Old  Corner  Dookstore,  Boston.  The  field  which 
the  nvw  Journal  reprcswiils  is  perhaps  just  now  the  most  promising^ 
both  theoreltcally  and  practically^  in  the  whole  range  of  psychological 
science, and  the  character  of  the  editors  (Morton, Prince  Munsterberg, 
Putnam,  Ilot-h,  Sidis,  Daiia,  and  Adolf  Meyer)  guarantees  the  quality 
of  the  new  venture. 

The  first  number  contains  articles  on  Impulsions  by  Pierre  Janet. 
Hypnosis  by  V.  Ecchterew,  Hysteria  by  James  J.  Putnam,  and  Sudden 
Conversions  by  Morton  Prince — 54  pages  in  all.  A  department  of 
current  literature  will  be  added  iu  subsequent  numbers,  to  which 
many  able  bands  will  contribute. 
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By  I.  MADtSON  BSKTLBV. 


One  of  the  strongest  tendencies  in  current  psychologj'  is  the 
tendency  to  emphasize  motor  activities  of  the  organism.  This 
tendency  springs  from  a  threefold  root.  It  rises  partly  from 
the  modern  doctrine  of  the  intimacy  of  psychophysical  relation- 
ships, partly  from  the  influence  of  general  biology,  and  partly' 
irom  direct  analysis  of  mind  itself. 

Precisely  what  the  relation  between  mind  and  movement  is, 
and  precisely  what  its  psychological  significance  is  conceived 
to  be,  depend,  in  large  measure,  upon  the  individual's  general 
attitude  toward  scientific  enquiry.  Organic  movement  is  apt  to 
wear  one  aspect  when  consciousness  is  interrogated  for  con- 
sciousness' sake,  and  quite  a  different  aspect  when  mtnd  is  con- 
sidered as  a  means  to  some  end; — its  aspect  and  significance 
depending  again  upon  whether  the  end  be  organic  welfare,  or 
organic  development,  or  social  progress,  or  tbe  acquisition  of 
knowledge,  or  conduct,  or  philosophical  construction. 

To  assume  any  single  one  of  these  attitudes  at  the  outset 
would  implicate  us  in  a  partisan  treatment  of  the  problem  at 
band.  And,  in  order  to  make  my  discussion  as  comprehensive 
as  possible,  I  shall  separate  the  specific  psychological  problems 
involving  organic  movement,  which  are  common  to  all  systems, 
from  the  theories— especially  recent  theories — of  consciousness, 
which  are  pre-eminently  'motor' in  terminology  and  tendency. 
The  only  initial  assumption  that  I  need  to  make  in  proposing 
this  twofold  treatment  of  what  has  been  indefinitely  called  'the 
motor  problem'  is  that  all  psychologists,  of  whatever  creed  or 


*  Read,  with  omissions,  before  the  Cambridge  meeting  of  Tbe  Amer* 
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of  whatever  school,  are,  from  some  point  of  view,  primarily  in- 
terested in  the  scientific  investigation  of  consciousness,  and  this 
assumption,  we  may  fairly  say,  is  implied  in  the  very  term 
'psychologist.' 

First  then,  as  to  facts.  The  specific  psychological  problems 
which  have  received  in  their  solution  overt  reference  to  organic 
movements  may  be  divided  into  six  principal  groups. 

I,  The  general  analysis  and  description  of  action.  Action  fills 
a  large  chapter  in  the  history  of  psychology.  While  early  in- 
terest centered  around  its  relation  to  the  volitional  activity  of 
the  individual,  *.  e.,  while  action  was,  in  the  older  psycholo- 
gies, principally  identified  with  will  and  its  expressiou,  the 
opening  of  the  modern  era  replaced  this  general  interest  by  a 
more  empirical  study  of  action  for  its  own  sake.  Of  the  two 
tendencies  in  this  era — the  tendency  toward  analysis  and  the 
tendency  toward  measurement  of  psychophysical  process  and 
function — only  one,  the  latter,  made  much,  at  the  beginning,  of 
the  movement  side  of  action.  Analysis  of  what  are  usually 
though  ambiguously  called  the  organs  of  sense,  revealed  an 
amazing  number  of  conscious  'qualities,'  but  analysis  of  the 
'organs  of  movement'  revealed  a  paucity  of  conscious  qualities  ; 
while,  on  the  other  hand,  nothing  offered  so  good  a  leverage 
for  the  measurement  of  capacity  as  the  muscles  and  tendons, — 
witness  the  fertility  of  method  /or  lifted  weights  and  eye  move- 
ments. And  the  poverty  of  movement  as  regards  consciousness 
was  at  the  same  time  more  thau  offset  by  the  doctrine  of  the 
Inntrvalionsgefukl — a  persistent  echo  of  the  doctrine  of  an 
elementary  faculty  of  will. 

However,  the  two  methods  have  not  remained  separated, 
dividing  equally  the  spoils  of  consciousness,  but  both  analysis 
and  measurement  now  claim  a  common  territory,' the  whole 
field  of  psychology,  thus  disposing  of  the  fiction  of  a  twofold 
mind,  'receiving'  and  'reacting,'  or  'sensory'  and  'motor.' 

But  to  return  to  the  specific  problems  of  action.  The  classi- 
cal form  of  action,  within  the  laboratory,  is  the  'reaction  experi- 
ment.' A  vagrant  charge  of  astronomy  and  physiology,  the 
reaction  experiment  became,  under  psychological  direction, 
a  means  for  measuring  the  duration  nf  certain  mental  functions; 
cognition,  recognitiou,  association,  etc.  Later  in  its  history 
came  the  period  of  interpretation,  which  brought  the  distinction 
between  sensory  and  motor  reactions  and  the  famous  discussion 
of  reaction -types.  Still  later  came  the  indiscriminate  use  of  the 
reaction  as  a  differential  test— mental,  physiological,  anthropo- 
li)Kical  and  abnormal, — a  use,  by  the  way,  to  which  this  a.ssoci- 
aliou  has,  from  year  to  year,  cheerfully  sacrificed  its  members. 


*  Cf.  E.  B.  Titchener:  Experimental  Psychology,  n,    Pt.   i,  J90S, 
zxxvUi,  Pt.  ii,  190S,  405- 
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THE    PSYCHOLOGY    OF    ORGANIC     MOVEMENTS.' 


By  I.  Madison  Bb»tl8v, 


One  of  the  strongest  tendencies  id  cnircnt  psychology  is  the 
tendency  to  emphasize  motor  activities  of  the  organism.  This 
tendency  springs  from  a  threefold  root.  It  rises  partly  from 
the  modem  doctrine  of  the  intimacy  of  psychophysical  relation- 
ships, partly  from  the  inQuence  of  general  biology,  and  partly 
from  direct  analysis  of  mind  itself. 

Precisely  what  the  relation  between  mind  and  movement  is, 
and  precisely  what  its  psychological  significance  is  conceived 
to  be,  depend,  in  large  measure,  upon  the  individual's  general 
attitude  toward  scientific  enquiry.  Organic  movement  is  apt  to 
wear  one  aspect  when  coilsciousness  is  interrogated  for  con- 
scious^e^a*  sake,  and  quite  a  different  aspect  when  mind  is  con- 
sidered as  a  means  to  some  end; — its  aspect  and  significance 
depending  again  upon  whether  the  end  be  organic  welfare,  or 
organic  development,  or  social  progress,  or  the  acquisition  of 
knowledge,  or  conduct,  or  philosophical  construction. 

To  assume  any  single  one  of  these  attitudes  at  the  outset 
would  implicate  us  in  a  partisan  treatment  of  the  problem  at 
hand.  And,  in  order  to  make  my  discussion  as  comprehensive 
as  possible,  I  shall  separate  the  specific  psychological  problems 
involving  organic  movement,  which  are  common  to  all  systems, 
from  the  theories — especially  recent  theories — of  consciousness, 
which  are  pre-eminently  'motor' in  terminology  and  tendency. 
The  only  initial  assumption  that  I  need  to  make  in  proposing 
this  twofold  treatment  of  what  has  been  indefinitely  called  *the 
motor  problem'  is  that  all  psychologists,  of  whatever  creed  or 


*  Read,  with  omiasions.  btfore  the  Cambridge  meeting  of 
lean  Psychologica!  Atsociation.  December,  1905. 
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ive  movements  and  to  work  are  obvious.  Inasmuch,  bowevcr, 
as  play  involves  a  special  mental  attitude  in  which  movenieot 
is  more  than  symptomatic  and  yet  less  than  accomplishraent 
for  the  sake  of  accomplishment,  il  deserves.  I  think,  a  special 
place.  Interest  in  play  has  centered  in  classification  of  plays,  in 
theoty.  and  in  pedagogical  applications. 

So  much  on  Ihe/aetua/  side  of  organic  movement  in  psychol- 
ogy. Before  I  pass  to  the  discussion  of  'motor'  theories,  I  should 
like,  however,  to  point  out  that  all  these  facts  just  surveyed 
are  common  property  of  all  psychologies  and  that  they  arc, 
moreover,  to  be  taken  into  account  by  any  doctrine  which  pro- 
fesses to  give,  in  motor  terms,  a  general  interpretation  of  con- 
sciousness. 

It  must,  at  the  same  time,  be  borne  in  mind  that  the  facts 
do  not  necessarily  demand  a  general  'motor'  interpretation.  It 
is,  on  the  conlrar>'.  quite  possible  to  distribute  these  problems 
up  and  down  the  psychological  system,  giving  each  its  own 
particular  setting.  This  mode  of  distribution  is,  for  example. 
followed  by  Wundt  in  what  stands  to-day  as  the  most  seasoned 
and  the  most  closely  articulated  of  current  systems  of  ps^xhol- 
Ogy.  The  system  oflers  no  single  'motor'  problem.  Move- 
ment is,  however,  not  neglected.  It  appears  again  and  again  ; 
nt>w  as  a  sign  of  consciousness,  "now  as  an  essential  factor  in 
the  perception  of  space,  now  as  an  element  in  the  various  forms 
of  action,  or  as  symptomatic  of  conscious  states  and  processes, 
or  as  a  condition  of  fatigue,  or  as  a  source  of  aesthetic  and  emo- 
tive components,  or  as  concerned  in  language  and  thought. 

But,  in  contrast  to  this  piecemeal  incorporation,  we  find  in 
various  quarters  attempts  made  to  consolidate  motor  problems 
into  one  big  general  problem  whose  solution  is  to  settle,  once  and 
for  all,  Ibe  relation  between  consciousness  aud  movement.  To 
these  general  'motor'  theories  we  now  turn.  We  find  that  they 
fall  into  two  classes;  (i)  theories  that  refer  the  character  of 
the  total  consciousness  to  the  interplay  of  motor  mechanisms 
and  (2)  theories  that  regard  the  total  consciousness  as  a  pri- 
mary'factor  in  the  motor  adjustments  of  the  organism.  One 
type  of  theory  emphasizes  the  motor  conditions  of  conscious- 
ness, the  other  its  motor  consequences  or  results. 

First,  among  theories  of  motor  conditions,  permit  me  to  re- 
call to  you  the  theory  outlined  by  Ribot  in  his  brilliant  essay 
on  the  attention.*  The  theory  is  not  new  ; — Ribot  himself  finds 
it  in  Descartes — but  I  refer  to  it  for  the  sake  of  perspective.  Its 
author  stands  midway  between  the  earlier  English  psychologists, 
— Bain  and  Spencer, — who  emphasized  the  organic  and  the  evo- 
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lutionary  functions  of  mind,  and  a  later  group,  mostly  Ameri- 
cans, who  owe  more  than  appears  on  the  surface  to  Ribot's 
doctrine  that  the  unity  and  the  organization  of  consciousness 
di;iK-nd  solely  and  directly  upon  organic  movement,  and  that 
movements  and  movement-inhibitions  represent  primary  needs 
or  tendencies'  which  subserve  organic  adnptation. 

Following  Ribot,  we  come  upon  theories — still  theories  of 
the  first  class — which  may  be  called  central  psychophysical  theo- 
ries of  organic  movement.  These  Ibeories  seek  to  state  more 
precisely  the  way  in  which  the  central  motor  mechanism  con- 
ditions consciousness.  Typical  of  this  class  is  the  AktionS' 
ihcorie  of  Miinsterberg.*  The  theory  substitutes,  you  will  re- 
call, an  antagonistic  subcortical  mechanism  of  motor  discharge 
for  the  cortical  mechanisms  employed  by  associationists  and 
apperceptiouists.  This  mechanism  imposes  a  dynamic  regula- 
tion upon  the  higher  centres  and,  at  the  same  time,  affords  a 
necessary  condition  for  all  psychophysical  functions.  More- 
over, it  is  to  be  noted  that  the  theory  not  only  repeals  the  em- 
phasis commonly  laid  upon  the  integrity  of  the  arc-like  func- 
tions of  the  nervons  system,  but  also  insists  upon  the  necessity 
in  all  central  functions  of  discharge  iu  a  single  downward 
direction,  /.  e.,  toward  the  centres  for  muscular  movement. 
Without  entering  into  the  merits  of  the  theory,  it  may  be 
ob^e^ved  that  just  as  opposing  central  theories  incline  to  a 
neglect  of  this  avenue  of  discharge,  the  'action'  theory,  by 
overlooking  \y\Q  general pemuahitiiy  of  the  cortex,  inclines,  in 
its  extreme  position,  to  a  neglect  of  neural  tendencies  and 
aptitudes  other  than  motor.  Nevertheless,  the  theory,  by  lay- 
ing stress  on  the  general  psychophysical  disposition  of  the  brain 
and  on  corresponding  mental  values  and  gradations,  instead  of 
on  mere  conscious  qualities  and  their  substrate,  calls  attention 
to  the  fact  that  the  study  of  consciousness  is  not  completed  by 
an  analysis  into  simple  proces.ses  or  into  primary  functions,  but 
that  consciousness  must  also  be  regarded  as  a  state  with  a  given 
form,  configuration,  and  with  a  given  tendency  and  direction 
of  change.  It  is  'vividness,'  the  primar>-  characteristic  of  the 
attentive  state,  that  is  especially  provided  for  in  the  theory. 
To  make  the  point  clearer,  I  may  be  permitted  parenthetically 
to  observe  that  the  investigation  of  abnormal  minds  has  per- 
formed its  greatest  service  for  general  psychology  in  the  dis- 
covery that  mental  derangement  and  disorder  are,  in  large 
measure,  derangement  and  disorder  of  general  state,  and  not  of 


*  Thfse  primary  needs  or  tendencies  hnre  recently  l)een  made  the 
basis  of  a  biological  psycliology  ;  sec  G.  Spiller  in  his  The  Mind  0/ 
A/an,  London,  1901. 

'  H.  Miinsterberj;:  Psychology  and  Life,  1899,  91 ;  GrundxHge  der 
Psychologie,  I,  1900,  525  ff. 
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any  special  group  of  processes.  We  have  come  to  recognize 
dream,  h>'pnotic,  trance,  fatigue,  delirious,  exalted,  depressed 
states,  and  the  like,  and  to  regard  these  as  aberraat  forms  of 
the  states  of  the  normal  mind. 

But  while  we  may  recognize  the  importance  for  the  psychol- 
ogy of  states  of  the  'action'  theory,  we  must  not  overlook  the 
fact  that  the  theor>'  shares  its  advantage  with  the  older  apper- 
ception theor>*,  as  formulated  by  Wundt,  This  theory  has,  no 
less,  its  mechanism  for  inhibition,  selection  and  synthesis,  and 
where  the  motor- discharge  theory  urges  the  primacy  of  motor 
readiness,  hindrance  aud  facilitation,  the  rival  iheorj*  points  10 
a  mass  of  cortical  dispositions  and  tendencies  which  are.  we  may 
assume,  no  less  important  as  temporary  conditions  of  the  general 
temper  and  trend  of  consciousness. 

When  we  turn  to  the  second  class  of  motor  theories — the 
theories  which  regard  especially  the  motor  consequences  of  con- 
sciousness— we  come  first  upon  3.  general  fendency  in  psycholog- 
ical inttrpreiation  which  really  takes  the  place  of  definite  and 
well-articulated  theory.  But  this  tendency  (or,  perhaps,  better, 
attitude)  is  so  closely  interwoven  with  our  problem  that  it  must 
be  taken  into  serious  consideration.  It  regards  consciousness 
as  a  forward- moving,  constructive  process,  an  activity,  whose 
end  or  function  is  organic  coordination  and  organic  adjust- 
ment. 

There  is,  now.  nothing  necessarily  distinctive  about  a  psy- 
chology that  regards  mind  as  an  activity.  Activity  psychol- 
ogies are,  and  always  have  been,  plentiful.  To  this  class  be- 
long, e.  g.,  the  Wolffian  psychology  of  faculties,  the  Herbartian 
psycholog>'  that  possessed,  nominally,  a  single  faculty,  and 
that  still  preserves  its  activities  in  the  writings  of  Lipps,  one 
of  the  later  trends  of  English  psychology,  represented  by 
Ward  and  Stout,  the  Austrian  school  of  Meinoug  and  Alfred 
Fouill^e's  system  based  on  mental  forces. 

But  the  peculiarity  of  the  coordination  type  of  activity  is 
that — if  I  may  use  the  expression — it  'biologizes'  conscious- 
ness. It  represents  mind  as  harmonizing,  adjusting,  squaring, 
adapting  to  its  environment  the  organism  that  is  fortunate 
enough  to  possess  a  mind.  While  it  has  a  mixed  lineage,  it 
seems  most  closely  to  resemble,  among  antecedent  systems,  the 
Spenceriau  psychology  of  half  a  century  ago.  Herbert  Spencer, 
you  will  remember,  regarded  psychology  as  "a  specialized  part 
of  biology,"  '  and  psychological  phenomena — when  considered 
objectively — he  identified  with  "uervo-muscular  adjustments 
by  which  the  higher  organisms  from  moment  to  moment  adapt 
their  actions  to  environing  co-existences  and  sequences."  ' 


'  Principles  of  Psychology.  I,  N.  V.,  1S90,  138. 
*  Ibid.,  241. 
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The  modem  type  of  'activity'  psychology  which  I  have  in 
mind  is  frequently  spoken  of  as 'functionar  or 'motor;'  but  since 
it  regards  mental  functious  from  a  single  point  of  view,  namely, 
adjustment,— whereas  all  psychologies  of  activity,  whether  of 
facuUies  or  not,  are,  at  the  same  lime,  in  so  far  as  they  pre- 
SUf>pose  an  end  or  goal  ofactivity,  ps>'chologiesof  function.  — and 
since  ail  current  psychologies  share  the  respjonsibility  of  'motor' 
problems,  it  will  be  better  for  my  purpose  to  speak  of  it  as  'reac- 
tionism.'  The  term  reactionism'  is  suggested  both  by  the  fre- 
quent employment  in  'functional'  literaturcof  the  term  'reaction' 
and  by  the  emphasis  laid  on  organic  adjustments  and  adaptive  re- 
sponses to  problematical  situations.  If,  indeed,  the  use  of  the 
term  needs  further  justification,  it  maybe  found  in  the  signifi- 
cant fact  that  earlj'  presentations  of  the  point  of  view  before  us 
set  out  from  a  discussion  of  'reaction'  in  the  more  traditional 
sense.  I  have  in  mind  Baldwin's  emphasis  laid  on  the  'circu- 
lar' reaction,*  Angell  and  Moore's'  'functional'  treatment  of 
reaction,  and  Dewey's'  re- interpretation  of  Meynert's  classical 
myth  of  the  Child  and  the  Candle. — an  interpretation  that  has 
become  no  less  classical  in  certain  quarters  than  the  original 
itself. 

My  interest  in  reactionism  must,  at  present,  be  confined  to 
its  use  of  organic  movement.  Its  teaching  on  this  point  needs 
little  elaboration.  Dewey,  in  his  article  on  the  refiex-arc, 
just  referred  to,  contends  that  neither  sensation  nor  organic 
movement  comes  to  consciousness  as  specific  'contents.'  but 
only  as  'function,'  i.  e.,  as  one  phase  of  "coordination." 
"Sensation,  as  stimulus,"  he  says,  "is  always  that  phase  of  aC' 
tivity  requiring  to  be  defined  in  order  that  a  coordination  may 
be  completed"  *and,  similarly,  "motion  as  response,  ...  is 
whatever  will  seT^*e  to  complete  the  disintegrating  coordina- 
tion."' Both  arc  parts  of  an  act  of  coordination  and  this  act  is, 
on  the  physiological  side,  a  redistribution  of  "tensions"  and  a 
search  for  a  new  neural  equilibrium — an  aspect  of  the  doctrine 
ibat  has  been  dwelt  upon  in  different  connections  by  Bawden 
and  by  Judd. 

Now  the  notion  of  functional  interplay  of  sensory  and  motor 
mechanism  is,  of  course,  not  new.  It  is  prominent,  e.g-.,  in  the 
writings  of  Bain;  and  Ribot's  essay,  mentioned  a  momeut  ago, 
is  just  an  attempt  to  show  that  motor  and  sensory  factors  are 
inextricably  interwoven  in  the  very  heart  of  consciousness  ;  and, 


*  J.  M.  Baldwin:  Mental  Development:  Methods  and  Processes,  1895, 

13*.  374- 

*J.  R,  Angell  and  A.  W.  Moore:  Psych,  Rev.y  HI,  1896,  «3. 

•John  Dewey:  Psych  Rev.,  Ill,  357;   cf.  T.  L-  Bolton:  Psych.  Rev., 
IX.  1902,  537. 

•  Ibid.,  Ill,  368.  •  Ibid.,  in,  369. 
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once  more,  no  one  coald  admonish  more  positively  against  the 
psychological  misuse  of  the  reflex -arc  than  Wundt  in  the  im- 
portance he  has  laid  for  thirty  years  on  movement  elements  in 
perception,  sensorial  elements  in  action,  and  on  both  movemenl 
and  sensorial  factors  in  the  state  of  attention.  Physiologists 
who  psychologize  are,  it  is  true,  sometimes,  perhaps  often, 
guilty  of  a  too  abstract  consideration  of  the  two  sorts  of  mecban* 
ism  ;  but  I  cannot  convince  myself  that  the  evil  effects  on  psy- 
chologists themselves,  of  the  re3ex-arc  concept,  have  been  any- 
thing like  as  serious  as  Dewey  assumes.  Ad  example  is  made 
of  Baldwin  who  bad,  it  was  alleged,  fallen  into  error  in  his 
Feeling  and  WUl^  but  Dewey  overlooks  the  fact  that  Baldwin 
bad,  the  year  previously,  declared  that  "the  distinction  between 
sensory  and  motor  consciousness  is  largely  logical,"  that  "all 
consciousness  is  both."  *  Were  it  a  matter  of  just  reprehension 
for  past  sins  against  the  'functional'  faith,  it  might  be  pointed 
out  that  Dewey  himself  had,  in  his  Psychology,  been  guilty  of 
the  heresy  that  sensations  are  actual  contents  and  that  their 
twofold  function  consists  in  bringing  together  'nature  and  the 
soul'  and  in  supplying  the  'raw  materials  of  knowledge.'  * 

When  we  approach  reactionism  more  closely ,  and  ask  whether 
it  invents  its  own  'motor'  principles  to  explain  the  dynamic, 
adaptive  effects  of  consciousness  upou  the  organism  or  whether 
it  borrows  these  principles  from  the  general  literature,  we  find 
that  its  principles  are,  for  the  most  part,  those  that  have  seen 
much  psychophysical  service. 

We  note,  in  the  first  place,  frequent  appeal  to  the  well-estab- 
lished physiological  principle  of  motor  discharge.  This  prin- 
ciple states  that  all  neural  excitations  tend  ultimately  toward  a 
motor  outlet.  The  principle  appears  in  various  forms ;  to 
Bain's  law  of  motor  diffusion,'  in  the  ancient  law  of  'excess 
discharge.'  in  G.  H.  Schneider's  law  of  reduction  of  all  move- 
ment tendencies  to  the  primary  movements  of  contraction  and 
expansion,*  and  in  the  law  of  dynaniogeny.  The  last  law,  es- 
pecially, has  been  used  so  much  by  modem  reactionism  that  it 
requires  a  word  of  explanation.  The  term  'dynamogeny' seems 
to  have  been  proposed  by  the  physiologist  Brown-S^quard,'  a 
man  (by  the  way)  whose  history  is  closely  linked  with  the 
history  of  the  institution  by  whose  generous  invitation  we  arc 
assembled.     Later  it  was  extended  by  F^r^  ^  to  cover  the  vari- 


*  Mental  Development:  Methods  and  Processes,  462. 
»  Psychology,  1867,  33  f.  44  f. 

»  A.  Bain:  The  Emotions  and  the  H^itl,  ^d   ed.,  London,  1888,  4;  The 
Senses  and  the  Intellect,  3d  ed.,  N.  V.,  1888,  258,  271  note. 

*  Viertetjahrsschri/t /.  wiss.  Phtlos.,  Ill,  1879,  294. 

^  Art.  I^nantog4nie  \xi  Did.  encydop.  des  sciences  mid.  (quoted  by 
Ribot.  op.  cit.,  178). 

*  C.  F6rt :  Sensation  et  tnouvefnent,  1887,  30  ff. 
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ations  produced  by  sensorial  stimulation  in  muscular  capacity. 
The  principle  of  dynamogeny  was  introduced  into  our  own  liter- 
ature by  James  and  made  a  special  case  under  the  more  general 
law  of  diffusion.^  Baldwin,'  in  his  law  ofdynamogenesis,  seems 
to  have  confused  the  general  principle  of  discharge  with  dyna- 
mogeny, for  he  has  taken  over  the  former  principle,  the  princi- 
ple that  "every  sensation" — to  use  hLs  rather  ambiguous  words 
—"every  sensation  or  incoming  process  tends  to  bring  about 
action  or  outgoing  process,"  and  has  christened  it  the  law  of 
dynamogenesis.  The  law,  once  renamed,  fumisbes,  in  Bald- 
win's bands,  a  method  for  child  study — through  the  selection 
of  simple  and  fundamental  motor  reactions — and  it  also  supplies 
the  "foundation  stone  of  the  theory  of  organic  development." 
I  shall  not  take  time  to  follow  the  derivation  of  habit  and  accom- 
modation (which  involve,  also.  Schneider's  affective  shrinking 
and  expansion,  and  the  law  ol  excess)  and  the  adaptive  pro- 
cesses of  imitation.  The  important  point  to  be  noted  is  that 
organic  movement  becomes,  in  Baldwin's  genetic  treatment, 
not  a  mere  'expression'  of  consciousness,  bnt.  as  an  index  of 
pleasure  or  pain,  a  means  of  producing,  maintaining  and  aug- 
menting vital  processes.'  Genetic  dynamics — in  so  far  as  it 
may  be  identified  with  reactionism — thus  falls  naturally  under 
our  second  type  of  motor  theory,  the  type  that  pays  chief  re- 
gard lo  the  motor  consequences  of  conscious  function. 

Another  recent  motor  theory  lo  challenge  our  consideration 
is  the  'motor-area*  theory  of  Judd.*  Although  this  is  a  theory 
of  the  first  type.  I  have  reserved  it  until  now  because  it  is 
closely  related  to  reactionism.  Setting  out  from  certain  facts 
of  perception  and  of  action,  which  he  describes  as  coordina- 
tions. Judd,  in  the  spirit  of  Ribot,  James  aud  Baldwin,  again 
uses  the  law  of  motor  discharge  to  explain  the  unity  of  con- 
sciousness. But  instead  of  having  recourse  to  the  various 
peripheral  mechanisms  which  Ribot  had  invoked,  Judd  turns 
to  the  centre  and  suggests  that  the  common  motor  outlet  of  the 
Rolandic  region  is  responsible  for  this  unity.  The  theory  mini- 
mizes the  part  that  kinaesthetic  sensations  and  images  play  in 
consciousness,  but  exalts  the  organizing  function  of  a  centrally 
situated  'motor'  region.  The  'motor  process'  becomes  "the 
condition  of  fusion  of  all  the  coordinated  impulses,"  and  thus 
it  is  seen  to  be  "not  a  factor  of  consciousness,  but  rather  a 
condition  of  the  unity  of  consciousness."  * 


*  W.  Jimes:  Principles  of  Psych.,  II,  iSgo,  379. 

■  Methods  and  Processes,  166 ;  cf.  Feeling  and  Will.  1891,  28,  281. 

•  Op.  cit.,  238  ff,  478. 

*C.  H.  Judd:    Yale  Psych.  S/ud..  N.  S..  Vol.   I,  1905,  199;    c/.  W. 
McDougall:  Afind,  N.  S.,  XXVI,  1898,  159  ff. 
'  Op.  cit.,  214. 
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From  tke pnaent  ^t^maaaty  ■'■»■»■■—  of  tbe  tbeofy.  it  b 
aoc  ^Bte  evidcBt  wketber  te  BBtfaor  irtiBrti  it  lo  be  taken  as  a 

■pve  witk  Baldwin  tint  "cmy  two  devcBls  whatever,  ooo- 

cAkIb  ^  rriMiT."  or  as  a  i|iccial  tbeovy  d  apaoe-fetoeptaoa. 
A  Mkr  accDoa*  of  the  tfacorr  vfll  doafatkw  sake  ^i  cAtar. 
If  it  is  a  (cacTBl  tbeory.  «c  staaH  be  toU  w^  tbe  aaotor  ap- 
vazatDS  fives  OS  now  the  sfMtial  trpe  of  cxnsoUdatioB.  Bovr  tbe 
DOW  tbe  tompuial,  nam  the  rwhitflatine  of  "rgrbal 
bell  and  stnanles'  in  tbe  irartinn  ezpenmeait,  and 
some  otber  trpe  of  assianlatioa.  If  it  ts,  on  tbe  otber 
i,  a  ibeory  of  apaoe-perceptiaa,  we  may  expect  to  kain 
-  tbe  aolor  fiKtor  •»■■■■■■■«.  onlj  for  Uk  aaity  of  aesKb- 
hofiaig  ohfBttA  is  apace  (as  it  jLCias  now  to  do)  or  whether  it 
pxs  deeper  and  f  Tplimi  tbe  5y****^  pattern  itaaf  ( £.  c . ,  ex- 
WBtmam  tocetfaer  with  the  vatiety  of  spati^  irtoliriffit)  as,  r,  g., 
Wnndt's  theoiy  of  eateiBUve  rni'w  does.  Pnrtbennare,  smce 
the  ami^nd  valor  factor  is  oiwionrij  n  lali  it  to  the  geocral 
flftate  of  oooBcioasDcas. — shown.  €.  /-.,  in  tbe  rssmtial  part  that 
dtstiatliiio  plays  in  'geonMtncal*  ilhi^iotrs ' — we  may  also  look 
far  a  fltatcment  of  its  significaaice  far  a  drift riiif  of  attention. 
In  any  event,  it  is  to  be  noted  that  tbe  ftte  of  organic  niovv- 
nent  is  not,  in  this  theory,  so  IndiHcnld  to  cooacionsncsB  as 
in  tbt  theories  of  Ribot  and  of  Ifiiarti  lis  if. ;  far.  in  these. 
anneawjtt  uwVifiny  not  ^xa^tr  tbe  tmiiy  of  processes  bat  tbe 
f  liitfpiwr  of  coQSOonsnesfi  itself. 

I  nhntiM  Bfce,  if  I  can  before  I  dose,  to  come  to  more  definite 
lenns  with  the  problem  wfaicfa  organic  movement  presents  to  a 
■■■>  tMMiS^if  pajthtJopr.  AlthcM^h.  as  I  said  befam,  every 
movement  within  the  organtsm  which  aflects  cooscionsoeaB  b 
of  interest  to  the  modem  poycholopst  of  whatever  system  or 
achool.  it  is  not  to  be  denied  that  fuiwtiiaia]  psychology  (if  yon 
will  pardon  the  nse  of  so  ambignons  a  term*),  in  so  far  as 
it  lays  rmphaw  on  orsank  adjtisiaMm,  whether  far  the  sake 
of  'genesis'  or  of  temporary  adaptatjon,  has  a  peculiar  interest 
in  the  motor  apparatns  and  the  motor  ftuajtkais  of  tbe  organ- 
isn.  Tbe  teascii  fiv  this  emphasis  on  adjwitinrpt  we  cannot 
stop  to  inqnire;  whether  it  is  a  cooneons  lesponse  to  the  biolo- 
giats'  i^ipeal  far  aid,  or  a  primair  bioiogica]  interest  in  tbe 
psychologist  himsrtf,  or  wbether  biology,  whjdi  has  for  many 


*  Ae  vrter  kas'ia  i 
tioB*  or  ^fnactMwal*  ec 
ttfk)ck.o(btologr.«l' 


>  aoMBar  aon  neeat  defiaitwM  of  'faoc- 
I  fa  taws  o<  pijibiilinj.  o(  payebopbyftks. 
'  aad  of  'pare  cxpufaace.* 
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years  generously  indulged  itself  in  hypothesis  and  specula- 
tion, appeals  to  speculative  minds  iu  psychology,  or  whether 
mental  activity  viewed  from  a  new  angle  promises  important 
returns  to  logic  and  aesthetics  and  sociology  and  education  and 
epistemology,  we  must  leave  unanswered.  The  biologizing 
psychologist  is,  for  whatever  reason,  in  our  midst,  and  the 
logical  relation  betweeu  his  view  of  consciousness  as  coordina- 
tion and  his  interest  in  organic  movements  remains  an  im- 
portant part  of  our  task. 

The  secret  of  this  relation  lies,  I  think,  in  the  (act  that  reac- 
tionisra  is  at  bottom  an  implicit  doctrine  of  attention.  Let  us 
see  what  evidence  for  this  view  the  literature  offers.  Dewey 
remarks,  in  connection  with  his  functional  treatment  of  stimu- 
lus and  movement,  that  *'it  is  the  motor  response  or  aiUnlion 
which  constitutes  that  which  finally  becomes  the  stimuhis  to 
another  act. "  '  Again  he  says,  "sensation  is  that  phase  of  a 
coordination  reciuiriuK  attention^  because,  by  reasi^nof  the  con- 
flict within  the  coordination,  it  is  uncertain  how  to  complete 
it,"  '  and  in  another  place  he  remarks  that  the  stimulus  "furn- 
ishes the  motivation  to  attend  [italics  all  mine]  to  what  has  just 
taken  place;  to  define  it  more  carefully."  Attention,  then,  is 
the  cardinal  activity  that  'defines,'  that  'searches,'  that  'dis- 
covers,' that  "constitutes*  both  'stimulus'  and  'respouse.'  In 
short,  it  is  the  activity  that  "decides  how  a  begiuuing  co- 
ordination should  be  completed."  '  In  just  what  relation  this 
arch-activity  of  attention  stands  to  the  'minor  acts'  called  'stim- 
ulus' and  'response,'  I  confess  myself  to  be  unable  to  under- 
stand. Mead  declares  that  'elements'  and  'images'  are  "re- 
ciprocal functions"  for  the  "psychical  state"  which  have  "now 
this  expression  and  now  that."  "What  this  expression  is," 
he  continues,  "depends  upon  the  selective  activity  of  attention 
or  apperception— an  activity  which  is  practically  co-terminous 
with  the  psychical  state  as  such."  *  While  this  passage  can 
scarcely  be  said  to  convey  a  lucid  idea  of  the  functional  rela- 
tion of  contents  to  attention,  it  does  bring  strong  evidence  for 
the  relevancy  of  my  suggestion  that  the  all-powerful  and  all- 
important  activity  of  reactionism  is  simply  attention  regarded 
as  a  function.  Angell  subscribes  to  this  functional  view  of  at- 
tention in  his  recent  Psychology.  Although  Angell  admits  that 
attention  may  be  regarded,  as  he  says,  'structurally,'  i,  e.,  as 
having  focus  and  margin,  he  frankly  declares  himself  to  be 
chiefly  interested  in  it  as  "an  instance  of  mental  acti\'ity,"  "as 
a  purposive,  forward-looking  type  of  action,"  though  he  does 


»  Op.  cit.,  363.  «  md.,  368.  •  /bid.,  369. 

•  G.  H.  Mead :  The  DeBnition  of  the  Psychical,  38  (in  The  Dec.  At6. 
of  the  Univ.  of  Chicago ,  istscr.,  Ill,  1903). 


304 


BENTLEY : 


not  think  it  necessary  "rigidly  to  dissever  these  aspects."  Bat 
the  fundamental  importance  of  the  ad  of  attention  appears 
when  Angell  announces  that  he  means  in  his  book  to  "regard 
all  the  operations  of  consciousness  as  so  many  expressions  of 
organic  adaptations  to  our  environment,"  '  and  that  in  adapta- 
tion the  "actual  work  of  accommodation"  goes  on  at  the  'point 
of  attention'  which  "represents  the  ver>*  heart  of  conscious- 
ness."' Finally,  Baldwin  maintains  that  "the  problem  of 
adaptation  is  really  the  problem  of  selection,"  •  and  that  "in 
attention  we  have,  undoubtedly,  the  one  selective  function  of 
consciousness,"  a  function  which  is  "the  most  habitual  of  all 
forms  of  motor  reaction."  * 

If  we  may  take  these  statements  as  representative  of  the  re*, 
aclioDislic  attitude  in  psychology,  we  may  fairly  conclude  that, 
for  this  phase  of  the  science,  attention  is  the  primary  mental 
activity,  and  that  it  is  primary  becau.se  its  function  is  to  further, 
through  the  agency  of  organic  movements,  the  * 'adaptive  oper- 
ations of  organic  life." 

But  attention,  no  less  than  conscious  participation  in  all  or- 
ganic movement,  is  common  psychological  property.  No  mod- 
ern system  attempts  to  get  on  without  it.  Its  relation  to  the 
motor  activities  of  the  organism  forms,  therefore,  a  second  nat- 
ural meeting  place  (or  reactionism  and  the  analytic  and  struct- 
ural typesof  psychology.  For  the  latter,  attention  is  essentially 
a  stale, — not  a  structure  or  a  process, — with  definitely  marked 
characteristics  and  with  important  motor  conditions  and  conse- 
quences, which  are  as  accurately  laid  down  as  present  physio- 
logical knowledge  will  allow.  For  the  former.  I  may  repeat, 
attention  is  essentially  an  activity  who.se  operations  are  directed 
toward  ad.iptive  movements  of  the  organism. 

Three  inductions  remain  to  be  drawn  from  this  comparison. 
The  first  is  that  attention  regarded  as  activity  stands  just  as 
much  in  need  of  definition,  descripiion  aud  explanation  as  does 
attention  regarded  as  state :  the  second  is  that  unless  adequate 
definition,  description  and  explanation  are  forthcoming,  psy- 
chological reactionism  stands  in  danger  of  basing  its  account  of 
organic  movements  upon  a  faculty  only  less  empty  and  less 
vicious  than  were  the  Wolffian  faculties  of  a  century*  and  a  half 
ago  :  and  the  third  is  that  reactionism  lies  under  the  necessity 
of  formulating  a  'doctrine  of  functions'  which  shall  set  into 
mutual  relation  the  primary  functions  of  attention  and  all  other 
functions  that  consciousness  may  reveal. 

Permit  me  to  say,  by  way  of  recapitalation,  that  there  is  ao 


i 


J  J.  R.  ADgell;  Psychology,  1904,  7. 

»  Ibid.,  64.  »  Op.  ctt..  456. 


*  Ibid.,  463. 
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siugle  'motor  problem'  pressing  for  psychological  solution,  that 
organic  movements  offer,  instead,  a  variety  of  problems,  and 
that  these  problems  call  for  a  discrimination  of  facts  and  theo- 
ries. The  facts  fall,  as  we  have  seen,  into  numerous  groups 
which  demand  detailed  and  specific  treatment,  while  the  theo- 
ries emphasize  either  the  motor  conditions  (Grst  type)  or  the 
motor  consequences  (second  type)  of  consciousness.  As  regards 
the  first  type,  we  have  found  a  current  disposition  toward  the 
construction  oi  crtttrai psychophysical  theories,  but  we  must  note 
that  the  actual  central  conditions  of  consciousness  are  so  little 
known  that  almost  any  tbeorj'  may  receive  recognition,  while 
no  theory  brings  proof  or  even  commands  general  assent.  The 
theories  of  the  second  type,  on  the  other  hand,  are  encouraged 
by  a  tendency  (chiefly  American),  to  return  to  reactionism. 

Finally,  I  must  repeat,  current  reactionism  considers  organic 
movement  as  an  adaptive  operation  issuing  from  a  mental 
activity,  attention,  which  is  ill-defiined,  and  which  stands, 
at  present,  in  danger  of  becoming  a  vague  to  empty  power 
either  of  the  organism  or  of  the  soul. 
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Introduction. 

II  n'est  peut-Atre  pas  d'Arthro- 
podes,  qui  meritent,  plus  que  lea 
arraigndes,  d'attirer  rattentiotl  du 
Dftturaliste,  par  lenr  forme,  leur  io- 
dustrie,  Icnrs  maneuvrcs.  Buffon 
(His.  Nat.,  p.  172J.  Wagner  (67). 

The  web  of  the  Orb-weaving  Spiders  has  long  been  one  of 
the  classical  examples  of  animal  instinct.  It  is  so  definite  and 
complex,  and  yet  so  frail  a  structure  and  must  be  rebuilt  so 
often  under  varying  conditions  that,  il  priori,  we  should  expect 
it  to  furnish  one  of  the  best  of  fields  for  the  study  of  the  vari- 
ation of  instinct.  If  thecell  of  the  Honey-bee  varies  so  that,  ac- 
cording to  Prof.  Wilder  (73,  pp.  654,655),  who  quotes  Prof. 
Wyman  in  this  connection,  there  may  be  a  gain  or  loss  of  one 
cell  in  ten,  then  from  a  knowledge  of  the  differing  conditions 
under  which  the  spider  works,  together  %vith  the  frailty  of  the 
web  as  compared  with  the  cell,  we  have  as  much,  and  even 
more,  ground  for  thinking  that  even  greater  variation  will  be 
found  here. 

The  Spider  is  proverbially  a  solitary  animal.  There  are 
social  spiders  but  they  are  not  to  be  found  outside  the  tropics. 
Is  the  study  of  the  spider  to  open  up  the  rich  mine  of  individu- 
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ality  and  adaptation  which  Dr.  and  Mrs.  Peckham's  excellent 
work  (47  and  4S)  has  discovered  for  us  in  the  Solitary  Wasp? 
Is  the  method  of  "tnal  and  error"  a  common  one  with  spiders  as 
Prof.  Jennings  (28)  has  shown  it  to  be  in  his  recent  epoch-making 
work  for  the  lower  organisms  ?  The  importance  of  such  a  study 
for  Animal  Psychology  can  be  indicated  by  quoting  from  Prof. 
Lloyd  Morgan  (39,  p.  196).  He  says, — "Nothing  has  been 
said  in  this  chapter  concerning  automatism  or  control  in  the 
higher  invertebrates,  such  as  the  Iwe  or  the  ant.  Their  actions 
seem  to  warrant  the  belief  that  in  thera,  too,  there  is — besides 
a  mechanism  for  automatic  co-ordination — a  mechanism  for 
control.  But  at  present  nothing  is  known  of  definite  control 
centres  in  these  organisms  supposing  such  centres  to  exist. 
There  is  here  a  fruitful  field  for  investigation,  if  we  could  only 
End  a  satisfactory  point  of  departure."  Since  the  above  was 
written  results  by  Forel  (26),  Von  Butlel-Reepen  (74). 
Wheeler  (71),  Miss  Field  (22)  and  others,  have  been  published, 
which  make  it  certain  that  the  social  insects  do  have  such  con- 
trol. Prof.  Forei's  work  (25,  p.  48),  goes  to  show  that  the 
corresponding  nervous  control  centres  actually  exist  in  ants. 

Social  insects,  however,  may  profit  by  the  example  set  by 
others  of  their  kind.  Then,  too,  the  environment  at  least 
always  contains  the  other  members  of  the  hive  or  colony.  To 
this  extent,  then,  the  environment  ismuch  the  same  for  all  mem- 
bers of  the  same  colony.  But  it  is  different  with  the  solitary 
wasp  or  spider.  Bach  individual  must  meet  successfully  an 
environment  more  or  less  diiFercut  from  that  of  every  other  in- 
dividual. With  the  solitary  animal  there  is  no  loss  of  individ- 
ual rights  for  the  good  of  the  whole  group,  such  as  Iwth  Com- 
stock  C'o.  pp.  633,  634)  and  Maeterlinck  (51)  have  seen  fit 
to  emphaaze  in  the  case  of  the  ant  and  the  hive-bee.  The 
differences  between  the  bee  and  ant  queen  as  recently  well 
pointed  out  by  Dr.  Wm.  M.  Wheeler  (72)  arc  quite  in  point  in 
this  connection.  With  the  spider,  the  solitary  animal,  par  ex- 
ceUena,  the  individual  must  vary  or  die  Wagner  has  well  em- 
phasized this  instinct  to  separate  in  spiders.*  It  is  irrevocable 
that  spiders  should  scatter  as  soon  they  are  ready  to  leave 
the  cocoon,  and  after  that  cope  with  their  little  world  individu- 
ally. The  effect  of  this  scattering  is  far  reaching  in  many  of 
their  instinctive  activities. 

The  number  of  our  native  species  has  been  given  by  some  as 
four  hundred.     Structurally  considered  they  show  as  great  dif- 


^  WagDer,  W:  I^'&raignie  aqQatique{argyroneta  aquatics,  CI.},  Son 
indastrie  ct  sa  vie.  Materiaux  de  piychologic  compar^e.  Bull.  Soc. 
Moscou,  1900.  pp.  61-169.  Thia  article  ts  in  Russian  with  a  aumniAry 
in  French.  I  am  much  indebted  to  M.  de  Perott  for  leading  the 
Russian  portion  of  the  article  to  me. 
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ferentiation  and  as  high  development  as  many  of  the  insects 
with  which  they  were  classed  by  earlier  zoologists.  From  the 
standpoint  of  complexity  and  nicety  of  development  of  instinct 
they  are  no  less  deser\'ing  of  study. 

Certainly  there  is  no  animal  more  repulsive  to  the  average 
person  than  the  spider.  This  repulsion  gives  way  to  one  of  at- 
traction the  moment  we  get  some  glimpse  of  the  real  life  of  the 
animal.  Very  few.  if  any  of  our  spiders,  are  poisonous,  the 
almost  universal  belief  to  the  contrary  notwithstanding.  They 
arc  not  venomous  or  rapacious  as  the  popular  accounts  would 
lead  us  to  believe.  The  female  spiders  in  ensnaring,  poison- 
ing, and  feeding  upon  in^iects.  and  even  in  killing  the  male 
spider,  may  be  described  as  rapacious  only  by  the  human  ob- 
server's too  intense  subjectivity.  They  are  getting  their  food 
by  the  only  method  which  their  evolution  has  left  fortheiruse. 
One  is  well  within  the  truth  when  he  says  that  of  all  the  ani- 
mals of  like  organization  and  habits  the  mental  life  of  spiders 
has  received  far  too  little  attention  in  a  scientific  way.  In  the 
following  paragraphs  there  will  be  found  a  brief  survey  of  pre- 
vious studies,  or  such  of  them  as  are  of  interest  chiefly 
from  a  psychological  point  of  view.  There  is  no  other  ani- 
mal about  which  more  has  been  written  that  is  inaccessible,  at 
least,  to  the  general  reader  in  English. 

Historical  Orientation. 

For  a  brief  account  of  the  work  done  prior  to  1843  the 
reader  is  referred  to  Menge  (37,  pp.  2-10).  This  author's 
history  begins  with  Aristotle  and  mentions  some  twenty -seven 
other  writers,  the  most  important  of  which  are  Lister  (r678) 
who.  according  to  McCook,  is  the  father  of  English  Aracbno- 
log\'.  Homberg  (1707).  Leeuwenhoek  (i722),Clerc  (1757), 
de  Geer  (1752-78).  Walcknaer  (i8o2-05-o6-o8-37),  whose 
works  give  accurate  descriptions  of  genera  and  species,  Kirby 
and  Spence  (1823),  Herold  (1824),  Oken  (1835).  Hahn  (1830 
and  1831),  and  Koch  (1839).  These  works  are  largely  sys- 
tematic and  given  to  a  description  of  structure  with  many  ob- 
servations of  value  on  the  manner  in  which  the  web  is  built, 
how  spiders  make  use  of  the  thread  to  bridge  across  chasms, 
their  food,  and  differences  between  the  sexes. 

The  use  by  spiders  of  ncsls  or  geometrical  webs  to  ensnare 
prey  very  early  excited  the  interest  of  observers  in  the  facts 
just  mentioned.  Menge  himself  has  sections  on  food,  the  man- 
ner of  spinning  the  web  by  the  different  genera,  the  sexual  in- 
stincts, and  with  this  the  nest-building  and  the  care  of  the 
young,  in  which  he  says  the  female  spider  of  some  species 
shows  a  love  for  the  young  which  even  surpasses  that  found  in 
birds.     Here  we  gel  an  example  of  the  anthropomorphism 
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which  has  colored  the  observations  of  nearly  all  of  the  earlier 
writers  on  this  subject,  and  is  not  yet  extinct.  Lastly,  there 
is  a  discussion  of  sense-perception,  the  spider  as  a  weather 
prophet,  and  the  bene6ts  and  injuries  to  be  derived  from  spi- 
ders.  la  bis  section  on  sense- perception  Menge  gives  a  de- 
scription of  the  anatomy  of  the  eye  but  says  that  this  sense 
organ  has  the  most  marlced  development  of  any  in  the  spiders. 
The  active  spiders  can  see  an  object  a  few  feet  distant.  They 
draw  back  when  one  approache.s  to  within  three  or  four  feet  of 
their  web,  especially  if  thej'  have  been  previously  disturbed. 
The  Garden  Spider  {Epeira  diademaia)  has  weak  vision  and 
allows  herself  to  be  touched  before  moving.  It  is  doubtful  if 
Menge  eliminated  jars  in  his  observations  just  recorded.  As 
to  the  hearing  of  spiders  he  takes  a  negative  position  and  ex- 
plains their  reaction  to  music  by  means  of  the  effect  of  sound 
waves  on  their  webs.  Their  sense  of  taste  is  weak  but  not  ab- 
sent. Disagreeable  odors  seem  not  to  affect  them  at  all  as  they 
do  us.  The  sense  of  touch  in  the  feet  must  be  very  highly 
developed.  He  seems  to  have  taken  special  pains  to  determine 
bow  far  spiders  were  reliable  weather  prophets.  His  conclu- 
sion is  a  negative  one. 

Following  Menge  there  seems  to  have  been  little  published 
for  some  years.  Blackwall  (4}  de\'oted  the  whole  of  his  three 
volumes,  except  the  introduction,  to  a  systematic  description. 
Stavely  (64)  has  also  written  on  the  habits  of  British  spiders. 

Wilder  (73)  describes  the  web  of  the  Triangle  Spider  and 
as  stated  above  finds,  not  in  this  species,  but  in  his  additional 
observations  on  Orb-weavers,  evidence  of  considerable  varia- 
tion. Henlz  (27)  during  the  first  half  of  the  last  century 
wrote  many  articles  on  the  Spiders  of  the  United  States.  He 
may  well  be  called  the  pioneer  in  American  Arachuology.  His 
efforts  were  almost  wholly  directed  to  systematic  description 
with  occasional  reference  to  things  psychological,  e.  g.^  that 
vision  in  one  of  the  AHi  is  acute  but  not  unerring. 

Dahl  (it-14)  has  published  many  articles  on  the  structure 
of  spiders,  chiefly  with  reference  to  their  sense  powers.  Two  of 
these  deal  primarily  with  the  mental  life  of  spiders.  He  tested 
their  sense  of  taste  and  smell  by  holding  in  front  of  them,  or 
by  actually  touching  them  with  a  glass  rod  dipped  in  turpen- 
tine, oil  of  cloves,  or  ammonia.  He  concludes  from  their  re- 
sponses that  they  both  taste  and  smell.  E.  patagiata  CI., 
particularly,  perceives  odors,  discriminates  different  ones,  and 
these  have  different  affective  values  for  her  which  are  not  what 
they  have  for  us.  It  will  be  well  at  this  point  to  call  the  atten- 
tion of  the  reader  to  Dahl's  manifest  anthropomorphism.  He 
believes  that  there  are  auditorj'  hairs  on  various  parts  of 
the  body,  principally  on  the  anterior  part,  which  are  the  organs 
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of  hearing.  From  the  results  of  tests  with  flies,  bees  and  pieces 
of  paper  fastened  to  a  small  wire,  he  places  the  limit  of  clear 
vision  at  2  cm.  At  this  distance  some,  Attus  arcuatus  CI.,  for 
example,  are  able  to  distinguish  a  bee  from  a  fly.  These  spi~ 
ders  are  able,  however,  to  detect  the  presence  of  moving  objects 
at  a  distance  of  20  cm.  The  color-sense  was  tested  by  feeding 
insects  of  different  colors  as  well  as  flies  painted  with  difl"crcnt 
colors.  Two  species  gave  little  or  no  results  while  two  others 
showed  signs  of  distinguishing  the  colors.  The  tactile  sense  is 
well  developed  particularly  on  the  feet  and  palpi. 

In  bis  second  article  Dahl  discusses,  (a)  Instinct  and  Cogni- 
tion; (b)  The  Social  Impulse;  (c)  The  .^Esthetic  Impulse.  He 
notes  that  in  web-making  the  spider  puts  in  certain  sub-sup- 
ports when  they  are  needed  ;  also  other  variations  for  which 
external  conditions  and  the  properties  of  the  various  bodily 
structures  of  the  spider  do  not  sufficiently  account.  Therefore 
these  instinctive  acts  are  more  or  less  conscious.  He  goes  yet 
further  in  concluding  that  when,  as  he  finds  by  actual  experi- 
ments, Athts  arcuatus  CI.  avoids  a  certain  insect,  because  she 
has  experienced  a  few  times  before,  that  this  kind  of  insect 
was  covered  liinth  turpentine,  she  is  able  to  and  docs  infer  from 
analogy.  He  likewise  reaches  the  same  conclusion  when  this 
and  other  species  avoid  beetles  and  bees  after  having  been  fed 
on  these  a  few  times.  He  thinks  that  these  spiders  could  have 
had  no  experience  with  this  kind  of  food  prior  to  bis  tests  with 
them.  In  some  cases  he  succeeded  in  inducing  them  to  take 
flies  immediately  after  they  bad  refused  the  bee  or  beetle.  He 
states  that  their  memory  for  this  harmful  food  lasts  at  most 
only  a  few  hours, 

Cambridge  (8),  Campbell  (9)  and  Rainbow  (53)  are  writers 
on  spider  habits  and  instincts  from  England  and  Australia. 
The  last  named  warned  against  making  the  web  of  classiflca- 
tory  value,  particularly  those  spun  in  confinement.  He  be- 
lieves with  Wagner  (see  below)  that  there  may  be  "fluctuations 
and  variations"  of  instincts. 

M.  Hugene  Simon  ['63)  has  devoted  but  few  pages  to  spider 
anatomy  and  the  remainder  of  two  large  volumes  to  a  sys* 
tematic  treatment.  His  programme  calls  for  a  third  part  on 
Biology  such  as  McCook  (see  below)  has  proposed  for  Ameri- 
can Spiders ;  also  a  fourth  on  their  Geographical  Distribution. 
He  believes  that  such  is  the  best  programme  to  follow  since 
there  are  probably  many  pitfalls  in  the  way  of  one  who  knows 
little  or  nothing  of  the  anatomy  or  natural  relations  of  these 
animals. 

Turner  (66)  noted  variations  in  the  webs  of  a  certain  Gallery 
spider.  These  he  considers  due  to  intelligent  adaptation  ;  but 
such  is  hardlv  in  agreement  with  the  best  writers  on  the  sub- 
ject 
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Kennel  (32)  has  made  careful  obsen^atioiis  on  the  methoda 
by  which  spiders  bridge  across  chasms  or  lay  down  the  founda- 
tion lines  for  their  webs.  He  denies  that  they  throw  the  thread 
out  with  such  force  as  to  carry  it  the  required  distance  or  that 
the  wind  pulls  it  out.  He  states  that  it  is  fed  out  with  the 
rhlnd  claws.  The  air  currenLs  depending  on  their  strength  and 
direction  determining  in  part  the  point  of  attachment  of  such  a 
thread. 

The  work  of  Dr.  and  Mrs.  Peckham  stands  perhaps  as  the 
most  extensive  and  thoroughly  reliable  from  a  psychological 
pciint  of  view.  In  their  work  on  the  Mental  Powers  of  Spiders 
(41  and  42)  they  have  made  carefully  controlled  tests  and  ob- 
servations on  the  senses  of  smell,  hearing,  sight,  the  color- 
sense,  the  so-called  instinct  of  "feigning  death,"  the  maternal 
emotions,  and  the  mistakes  of  spiders.  The  sense  of  smell  was 
tested  by  holding  a  glass  rod  with  its  end  dipped  in  oil  or  perfume 
in  front  of  the  spider.  Each  lest  was  at  once  checked  by  hold- 
ing a  clean  rod  in  the  same  position.  Many  tests  were  made 
with  difierent  spiders  and  the  authors  worked  separately. 
Their  conclusions  are  that  only  three  species  fail  to  respond  to 
the  test  It  was  evident  by  their  various  movements  that  the 
scent  was  perceived  by  all  the  others. 

The  sense  of  hearing  was  hrst  tested  by  making  loud  noises, 
shouting,  clapping  the  bands,  etc.  To  these  there  was  very 
little,  if  any,  response.  They  then  exiierimented  with  vibrat- 
ing tuning'fork.s  as  Boys  (6,  p.  149)  had  previously  done. 
After  many  tests  made  with  forks  of  different  vibration  rate 
and  checked  by  bringing  the  non-vibrating  fork  into  the  same 
position,  they  conclude  with  Boys  that  spiders  hear.  They 
get  some  responses  after  removing  the  palpi  and  parts  of  the 
foreleg.  Yet  they  do  not  agree  with  Plateau  {40,  p.  384)  that 
palp^  are  useless  organs.  According  to  them  the  end-organs 
for  hearing  are  not  well  localized.  However,  it  is  not  certain 
that  jars  have  been  eliminated  and  their  failure  to  elicit  any 
response  in  active  spiders  points  to  the  fact  that  the  web  takes 
up  the  vibrations  and  the  spiders  feel  these. 

However,  Pocock  (50,  p.  63),  contrary  to  McCook  and  the 
view  just  stated,  thinks  that  spiders  hear  and  that  the  tuning- 
fork  experiments  have  been  tried  in  a  sufficiently  variable 
manner  to  constitute  satisfactory  proof.  1  have  made  no  test 
[with  the  tuning-fork,  but  have  failed  to  get  respon.ses  to  loud 
noises. 

Some  spiders,  notably  Cyclosa  arnica  and  Epeira  strix,  re- 

k^ponded  to  the  vibrating  fork  by  suddenly  dropping  from  the 

web.     After  many  experiments  they  failed  to  get  this  response 

after  each  test.    With  a  single  E.  strix  with  which  they  worked 

for  more  than  a  month  there  was  an  increase  in  this  power  of 
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control,  thus  jjiving  evidence  of  a  short  memory.  This  failure 
to  show  the  so-called  "feigniug"  instinct  is  regarded  by  the 
authors  as  rather  remarkable,  as  it  is  undoubtedly  ao  instinct- 
ive reaction  of  great  value  to  the  animal. 

These  same  authors  conclude  from  seeing  the  males  in  search 
of  the  females  and  the  females  for  their  cocoons  that  the  range 
of  vision  for  the  active  !>piders  may  be  as  great  as  some  eight 
or  ten  inches.  This  is  miich  greater  than  Forel  (24)  has  put 
it.  Their  tests  ou  the  color-sense  were  made  by  noting,  under 
duly  controlled  conditions,  which  compartments  surrounded 
by  red.  green,  blue,  or  yellow  glass  the  si)iders  preferred  to  stay 
in.  They  also  tested  the  color-sense  in  males  by  painting  the 
females  and  observing  the  different  reactions  of  the  males,  the 
female  without  paint  having  first  been  placed  before  the  several 
males;  also  by  separating  the  female  from  her  eggs  and  nests 
and  surrouuding  these  with  pink,  blue,  or  red  paper.  The 
female  seemed  to  become  accustomed  to  fiudiugher  uest  framed 
in  blue  and  wanted  to  return  there  even  if  the  blue  had  been 
changed  in  place  and  pink  then  surrounded  the  nest  and  eggs. 
From  all  these  experiments  the  authors  infer  that  spiders  see 
colors  and  the  first  series  indicated  a  preference  for  red  "much 
more  marked  than  that  found  by  Sir  John  Lubbock  for  ants, 
and  the  spiders  had  not  so  positive  dislike  for  blue/* 

Various  alarming  stimuli  were  given  to  spiders  by  these  au- 
thors in  order  that  they  mightobserve  the  so-called  "feigning" 
instinct.  This  reaction  consists  simply  in  dropping  from  the 
web  or  nest  and  lying  with  legs  flexed  as  if  dead.  Their  find- 
ings from  more  than  two  hundred  experiments  on  nineteen 
different  genera  may  be  indicated  as  follows  (41,  pp.  416-417): 
"Out  of  the  species  with  which  we  experimented  we  found  one 
which  would  endure  a  moderate  amount  of  pricking  with  a 
needle,  and  a  second  which  did  not  move  when  its  legs  were 
pinched.  Beyond  this  there  was  no  stoicism  under  anything 
that  approached  bad  treatment,  although  a  few  species  allowed 
themselves  to  be  handled  without  showing  signs  of  life.  We 
do  not  believe  that  any  spider  which  came  under  our  observa- 
tion ever  fell  into  a  Kataplectic  condition.  .  .  There  is 
no  need  to  call  in  'Kataplexy'  to  explain  the  origin  and  de- 
velopment of  a  habit  which  can  be  easily  explained  by  natural 
selection  alone."  Robertson's  (54)  conclusions  agree  with  the 
above.  He  holds  that  for  active  spiders  the  stimulus  produc- 
ing the  "sham-death"  reflex  must  be  sharp  and  sudden.  With 
the  sluggish  the  reflex  posture  is  more  continuous  and  practi- 
cally independent  of  the  nature  of  the  stimulus.  In  the  active 
the  reflex  may  be  carried  out  by  the  thoracic  ganglia  alone,  or 
even  by  the  ganglia  of  the  two  posterior  or  anterior  segments. 
In  the  sluggish  it  cannot  be  induced  without  the  head-ganglia. 
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The  "sham-death"  in  intact  spiders  is  a  complete  tetanus. 
With  the  supra  and  snb-fBSophageal  ganglia  removed  the  re- 
action is  carried  out  but  is  weaker,  in  at  least  one  of  the  active 
species;  it  has  a  longer  latent  period  and  it  is  a  rhythmically  in- 
terrupted tetanus.  This  reflex  is  probably  a  means  of  escape 
in  emergency,  and  "conscious  volition"  can  have  nothing  to 
do  with  it  unless  consciousness  can  be  an  attribute  of  each 
thoracic  ganglia. 

The  Peclchams  also  found  that  those  spiders  which  carry 
their  cocoon  about  with  them  will  take  up  a  pith-ball  or  a  web- 
covered  shot  instead.  Bui  when  allowed  the  choice  between  a 
pith-ball  and  their  cocoon  they  take  the  latter  in  preference, 
provided  they  come  into  contact  with  the  cocoon.  This  proves 
that,  since  these  spiders  carry  their  cocoon  underneath  their 
body,  they  are  unable  to  recognize  it  by  sight  alone.  Tactual 
stimuli  must  be  present  for  an  effective  perception.  They  also 
infer  that  the  muscular  sense  in  these  spiders  is  poorly  devel- 
oped since  they  persist  with  much  difficulty  in  carrying  about 
the  heavy  shot.  But  the  instinct  in  which  this  act  finds  its 
setting  is  necessarily  so  strong  and  important  for  the  preserva- 
tion of  the  species  tliat  we  should  be  slow  to  make  such  an  in- 
ference. However,  this  species  was  not  an  Orb-weaver,  and 
need  not  have  so  6uely  developed  a  muscular  sense. 

These  same  authors  have  published  three  diflferent  articles 
(43  and  44)  on  Courtship  in  spiders  of  the  (&uii\y  A/iidae. 
They  describe  and  give  drawing.s  of  the  antics  of  the  males 
and  in  the  last  article  discuss  the  bearings  of  their  results  on 
the  Darwinian  and  Wallacian  theories  of  selection.  They 
maintain  that  their  observations  uphold  the  theory  of  sexual 
selection  as  stated  by  Darwin. 

McCook  (35  and  36)  in  his  many  articles  published  by  the 
Philadelphia  Academy  of  Science  and  his  three  large  volumes 
"American  Spiders  and  their  Spinning  Work,"  treats  their 
natural  history  with  special  regard  to  their  industry  and  habits. 
Of  special  interest  to  us  in  the  present  paper  is  the  fact  that 
he  counts  and  measures  a  few  webs  of  some  species  and  finds 
evidence  of  considerable  variation.  He  also  brings  together  the 
previously  known  results  in  their  appropriate  places.  His  large 
works  are  popularly  written,  and  £dtbough  he  is  anthropro- 
morphtc  in  statement,  he  is  somewhat  loath  to  grant  intelli- 
gence to  those  spiders  he  has  most  studied. 

Prof.  Emerton  in  his  two  excellent  books  (19-20)  and  many 
earlier  articles  deals  with  the  structure  and  habits  of  spiders 
common  to  the  United  States  and  oflen  notes  as  well  the  varia- 
tion in  the  number  of  parts  of  the  web,  together  with  interest- 
ing observations  on  the  sexual  instincts,  etc. 

Wagner  (67  and  68)  is  certainly  one  of  the  most  careful 
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writers  on  spider  habits  and  intelligence.  His  mental  attitude 
toward  spider  activity  reminds  one  strongly  of  that  of  Bethe 
toward  ants  and  bees.  They  are  looked  upon  pretty  much  as 
"reflex-machines."  As  suggested  above  he  finds  variations  in 
instinctive  activity.  These  are  great  enough  to  furnish  a  foot- 
hold for  natural  selection.  He  gives  a  few  observations  which 
snpport  his  view  that  such  variations  have  their  origin  in  the 
germ-plasm.  He  is  certainly  right  in  explaining  many  of  the 
adaptations  as  instinctive.  But  in  denying  all  intelligent 
power  to  spiders  he  is  perhaps  taking  an  untenable  position. 

Prof.  Montgomer>-  (3S)  with  much  painstaking  and  careful 
observation  has  described  the  mating  habits  of  many  of  our 
common  spiders.  Very  few  of  the  orb-weavers  were  included 
in  his  list.  He  considers  that  the  approach  to  the  female  by 
the  male  is  a  very  interesting  field  from  a  psychological  point 
of  view.  He  holds  that  the  courtship  of  the  male  is  more  re- 
markable since  be  must  re-charge  the  palps  with  sperm.  To 
this  he  has  given  name  oi  sperm  induction.  He  conclude.'*  that 
the  male  is  guided  by  tactual  and  visual  stimuli  in  his  search 
for  the  female  and  that  the  strongest  male  wins.  The  female 
exercises  no  conscious  choice  in  her  selection  of  the  male. 

L&aillon  (34)  describes  the  nesting  habits  of  one  species 
which  lives  inside  her  nest  with  the  young.  This  author  tests 
the  strength  of  the  maternal  instinct  by  separating  the  proper 
mother  from  her  young  and  noting  her  attempts  to  replace  a 
foster  mother.  He  finds  the  maternal  instinct  strong  and  that 
it  lasts  for  some  seven  or  eight  days. 

Miss  Pritchett  {52).  in  addition  to  giving  a  good  bibliogra- 
phy and  a  review  of  the  work  already  done  on  the  senses  of 
hearing  and  smell,  obtained,  by  careful  tests  with  a  tuning-fork 
and  other  methods,  a  negative  result  for  hearing  in  the  two 
species  tried.  She  thus  confirmed  the  results  obtained  by  the 
Peckhams  for  active  spiders.  Irritant  and  uou-irhtant  oils 
were  used  in  the  tests  on  smell.  Both  males  and  females  re- 
sponded to  both  these  even  when  the  palps,  hairs  on  the  legs, 
or  the  first  pair  of  legs  respectively,  were  removed.  Hence  the 
end-organ  for  the  perception  of  odors  must  be  distributed  more 
or  less  over  the  whole  body. 

Methods  of  Study. 

The  species  chiefly  dealt  with  in  the  present  paper  aie : 
Argiope  transversa^  Argiopc  riparia,  the  Shamrock  Spider — 
Mpeira  tri/olium,  the  House  Spiders-=-.^/S«>a  Sd&petaria,  Ep- 
eira  sirix  and  Epeira  patagiata.  The  results  of  some  observa- 
tions on  a  few  other  species  will  also  be  given.  For  description 
of  most,  if  not  all  of  the  species  herein  mentioned,  the  reader 
is  referred  to  Professor  Emerton's  work  (30)  whose  nomencla- 
ture I  have  used  throughout. 
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The  first  problem  selected  for  solution  was  thedetennination 
by  actual  count  and  otherwise  of  the  range  of  variation  between 
webs  made  by  different  members  of  the  same  species  as  well  as 
between  successive  webs  of  the  same  individual.  In  order  to 
do  this  most  conveniently  it  was  thought  best  to  bring  as  many 
spiders  as  possible  into  the  laboratory-.  If  this  was  done,  they 
must  be  given  water  to  drink  (since  it  has  long  been  obser\'cd 
that  they  naturally  take  a  good  deal  of  water),  various  insects 
for  food,  and  suitable  places  to  build  their  webs.  The  plant- 
stalks  bearing  the  nests  or  to  serve  as  main  supports  for  the 
webs  were  usually  placed  in  bottles  containing  water  and  these 
placed  on  tables  or  wide  window-sills.  Other  stalks  were  placed 
near  so  that  tbe  spider  might  find  at  hand  as  nearly  as  possible 
the  same  conditions  as  she  would  have  had  on  the  otitside. 
Each  spider  was  numbered  and,  since  many  different  rooms 
were  used,  some  very  large,  the  spiders  were  correctly  traced 
in  most  cases  when  they  wandered,  as  they  often  did,  from 
their  assigned  places.  As  there  is  great  variation  In  size  and 
markings  between  the  individuals  of  the  same  species  that 
may  he  brought  in  at  any  one  time,  they  were  the  more  easily 
followed.  During  the  first  season's  work  almost  every  spider 
observed  was  killed  and  preserved  in  alcohol.  These  were 
later  submitted  to  Professor  Kmertou  for  identification, 

For  some  of  the  A.  transversa  (this  species  not  having  a 
nest  but.  while  not  at  work  standing  in  tbe  centre  of  the  web,) 
boxes  and  old  aquaria  frames  with  removable  glass  sides  and 
top  were  used.  However,  these  were  soon  di.scarded  for  the 
reason  that  they  often  led  to  tbe  building  of  an  abnormal  web. 
the  spider  bending  the  upper  half  almost  at  right  angles  with 
the  lower  if  the  top  of  the  case  was  in  the  way.  Toward  the 
close  of  my  wurk  in  late  autumn  the  spiders  and  the  surround- 
ing grass  were  well  sprinkled  with  water  from  an  atomizer. 
This  is  a  necessary  precaution  if  these  animals  are  to  be  kept 
normal. 

Photographs  of  many  of  tbe  webs  were  taken  and  drawings 
from  some  of  these  will  be  given.  All  these  drawings  are, 
therefore,  very  accurate,  the  lines  in  the  negatives  being  very 
carefully  followed  in  each  case.  It  is  especially  difficult  to  get 
good  photographs  of  webs  unless  one  uses  Hmerton's  method 
of  sprinkling  them  with  a  solution  of  shellac  in  alcohol.  This 
I  could  not  do  as  it  would  probably  have  made  the  conditions 
surrounding  the  spiders  altogether  too  abnormal. 

From  what  has  been  said  it  will  be  seen  that  the  various 
habits  and  instinctive  activities,  indicated  at  tbe  beginning  of 
^this  paper,  were  open  to  observation  and  study,  both   in  the 
[field  and  the  laboratory'.     Many  observations  on  riparia,  espe- 
cially on  tbe  mating  habits,  were  made  dtiring  the  last  season 
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near  Hoopeston,  Illinois.  It  should  be  clearly  kept  in  mind 
that  two  brief  seasons  are  too  short  a  time  in  which  to  gather 
data  which  will  support  conclusive  generalizations.  It  has, 
nevertheless,  seemed  worth  while  to  publish  the  data  gathered 
together  with  the  tentative  conclusions  which  they  suggest. 

Choicb  of  the  Placb  for  a  Web,  the  Nbst  and  Mate- 

RIAI,  FOR  THE  NEST. 

In  the  pseudo-scieutiBc  literature  the  statement  is  often  found 
that  spiders  exercise  great  inteUigencein  choosing  the  place  for 
the  web.  The  different  sorts  of  places  chosen  by  the  same  indi- 
vidual are  many,  and  it  is  well  to  look  into  the  matter  more 
closely  before  believing  (Biichncr  7a.  80.  p.  315)  "that  spiders 
know  just  where  to  place  their  web  in  order  that  most  insects 
may  be  ensnared  by  it.  Practice,  experience  and  redexioa 
must  also  guide  the  spider  in  the  important  choice  of  the  local- 
ity in  which  it  shall  spin  its  web,  in  order  to  catch  the  largest 
amount  of  prey.  Before  all  it  likes  those  places  where  the  rays 
of  the  sun  and  dancing  midges  may  be  united  with  the  possi- 
bility of  a  hidden  retreat  for  itself,  or  where  a  slight  draught 
blows  ilyiug  insects  into  the  outspread  nest,  or  where  fruit  at- 
tracts them." 

Indeed,  if  such  were  the  case  we  might  well  s«y»  that  the 
spider  shows  the  highest  degree  of  intelligence.  But  while 
practice  and  experience  may  be  worth  something,  my  observa- 
tions of  web  building  have  inclined  me  to  accept  Wagner's 
{67)  explanation  as  nearer  the  truth.  The  determining  fac- 
tors are,  (1)  The  place  where  the  particular  species  concerned 
habitually  lives  or  hunts,  (2)  The  shape  of  the  foundation  of 
the  future  nest,  and,  (3)  The  peculiarities  of  the  spider's  or- 
ganism. As  is  evident  from  the  form  of  statement  Wagner 
speaks  primarily  of  the  nests  of  spiders  and  not  of  their  webs. 
We  fail  to  see  in  the  above  any  room  for  any  psychic  factors 
other  than  those  which  may  be  called  instinctive.  In  placing 
the  web  imitation  of  the  old  by  the  young  is  impossible.  None 
of  the  yoong  of  the  species  here  considered  ever  see  the  old, 
and  if  they  did  their  range  of  acute  vision  is  too  limited  to 
allow  them  to  pro6t  by  the  example  of  the  old.  Apparently 
the  young  from  the  5rst  choose  the  place  for  their  web  in  the 
same  way  as  the  old.  To  be  sure,  they  must  be  governed 
somewhat  by  their  own  size  for  upon  this  the  size  of  the  web 
in  a  measure  depends.  But  the  latter  is  also  determined  by  the 
place  chosen.  This  is  in  accordance  with  the  third  factor  men- 
tioned above.  Again,  although  spiders  wander  some,  the  large 
sluggish  kind  here  considered  do  not  go  far.  For  example,  a 
space  of  low  land  near  a  brook  not  more  than  thirty  feet  square 
had  at  one  time  17  £.  tri/oUum,  12  A.  transversa,  2  A.  riparia. 
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3  E.  sirix,  3  E.  coriicaTta,  besides  a  large  number  of  more 
active  kinds,  The  second  factor,  the  shape  of  the  foundation 
of  the  future  nest  applies  as  well  to  the  web.  It  is,  in  fact,  the 
most  important  of  all.  Concrete  examples  will  illustrate  this 
as  well  as  the  others.  A.  transversa.  No.  106.  was  brought  in 
and  placed  in  the  same  bunch  of  g^ass  in  which  she  had  spun  her 
webs  in  the  field.  This  was  done  by  digging  up  enough  earth 
to  hold  the  gjass  roots  in  place.  This  was  placed  in  a  small 
aquarium  frame  so  that  the  grass  stems  might  be  the  better 
supported.  There  were  uo  glass  sides  or  top.  Her  first  at- 
tempt was  to  build  from  the  end  of  the  frame  to  the  top  of  the 
table.  In  this  case  a  line  from  a  to  ^  in  Fig.  1  would  have 
been  the  top  horizontal  foundation  line  of  her  web.  Her  first 
web  spun  indoors  was  in  the  grass  as  shown  in  Fig.  i.  This 
lay  in  a  plane  at  right  angles  to  that  which  the  first  would 
have  had.  She  began  this  web  only  after  more  than  an  hour 
of  wandering  about.  Fig.  2  shows  her  third  attempt  and  sec- 
oud  web.  This,  as  may  be  seen,  is  in  as  different  a  position  from 
the  second  as  thi.s  was  from  the  first.  Fig  3,  shows  her  third 
web.  much  smaller  and  higher  up  than  the  preceding.  Here 
she  spun  several  webs  and  then  the  la.st  one  from  the  side  of 
the  frame  to  the  top  of  the  table.  The  degeneration  in  the 
successive  webs  I  am  certain  is  due  largely  to  the  fact  that  she 
found  less  and  less  firm  supports,  and  smaller  space  in  which 
to  hang  her  web.  In  the  first  two  attempts  described  above, 
where  I  saw  her  choose  the  place  for  her  web,  her  method  was 
clearly  one  of  try  and  re-try,  in  the  first  having  almost  laid 
down  the  third  line  to  the  web  and  yet  giving  up  for  that  day. 
E.  tri/oiium,  No.  48,  was  seen  to  persist  for  some  time  in  an 
attempt  to  lay  down  the  fourth  foundation  line  in  such  a  way 
as  would  have  enabled  her  to  make  a  web  of  the  typical  form 
and  size.  Failing  in  this  she  seemed  to  make  the  most  of  the 
possibilities, 

The  place  for  and  the  material  out  of  which  to  make  the 
[(Best  which  E.  trifolium  and  the  House  Spiders  use  would  seem 
to  be  chosen  in  exactly  the  same  manner.  The'  former  will 
bend  over  one  or  more  heads  of  grass,  Fig.  4;  she  may,  and 
usually  does,  use  leaves  or  blossoms  of  golden-rod,  the  leaves 
of  birch  or  of  some  weed.  E.  sirix,  corticarta  and  angulata 
usually  select  leaves  which  they  also  bend  into  a  bell-shaped 
nest.  Yet  E.  strix  may  use  the  blossom  of  Yarrow  with  no 
silk  lining  at  all,  the  leaves  of  ironweed,  or  pull  together  into  a 
bunch  some  heads  of  fine  grass.  She  even  occupies  the  aban- 
doned nest  of  E.  trifolium.  Any  of  them  may  make  use  of 
any  corner,  or  crevice,  which  will  furnish  them  with  the 
thygmotactic  stimuli  over  the  surface  of  the  body  which  seem 
to  make  them  feel  more  at  home.     This  would  mean  that  they 


Pig:.  I  r^preaeats  the  llrit  «>cb  ipnn  Inrtoorn  by  Arrw^  framwtraa,  Mo.  106.  It. 
like  all  tbc  Bfuttt  to  tbi*  urllcle  rxcrpt  b  and  7.  is  n  drawjafc  by  Dr.  M.  T  Tboisp- 
soo  from  photogrttph*  niade  by  Ibe  ftutbor.  /.  t  ssfotmdatioo  cod«;  p^e radii:  ti  = 
Ibc  main  outer  spiial  »pace;/,f.^  Uie  dec  «oue;  n.<.  — Ibe  intiet  xoDc;  (/  =  U)e 
luralngi>  about  ;/.'T.'=«i:1ra  ftub-supporti.  sad  a — h  repreaeota  Ibe  lop  boriaonlal 
line  of  the  first  web  wbicb  No,  to6  attempted  to  build. 

are  positively  ihygmotaclic  duriog  the  day.  When  night 
comes,  they  move  out  and  stand  in  the  centre  of  the  web. 
Thongh  E.  irifoHum  habitually  stays  in  the  nest  during  the 
day  except  when  wrapping  prey,  I  have  had  three  under  ob- 
servation which,  on  findings  no  convenient  place  for  a  nest, 
stood  in  the  centre  of  the  web  h  la  Art^iope,  detected  the  pres- 
ence of  prey>  and  wrapped  it  in  a  perfectly  normal  manner. 
Though  the  nest  is  normally  yf-^o'^  from  the  vertical  and 
above  the  centre.  Fig.  4.  it  is  not  always  so.  It  may  be  below 
the  centre  or  to  one  side.  This  is  yet  another  indication  that 
its  location  may  be  a  secondary  consideration. 

It  is  evident  from  the  facts  just  given  that  the  species  here 
considered  use  for  the  nest  whatever  place  and  material  comes 
most  conveniently  to  band.  Their  instinct  must  allow  them  a 
wide  range  of  selection.  Intelligent  choice  of  either  is  appar- 
ently out  of  the  question.  Wagner  (68)  states  that  the  water 
spider  i^Argyroneta  aquatua)  shows  no  selection  of  water 
plants.  They  are  always  those  gathered  together  by  the 
elastic  threads  which  she,  like  all  spiders,  always  spins  as  she 
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wanders  round.  Sbe,  like  the  spiders  above,  may  build  in  a 
plant,  in  a  depression  in  a  piece  of  rotten  wood,  or  in  an  einpt>' 
shell.  vSuch  was  his  explanatiou  of  McCook's  observations 
on  the  Turret  Spider  which  was  found  to  have  made  nse  of  the 
cotton,  used  by  the  collector  to  close  an  opentog  in  the  lower 
part  of  the  spider's  turret,  for  a  part  of  its  underground  dwell- 
ing. 

Thk  Manner  of  Building  thb  Web  and  its  Vabiations. 

The  preceding  section  has  led  us  naturally  to  wonder  if  the 
spider  shows  a  like  adaptation  in  the  actual  making  of  the  web. 
As  is  clearly  e\"ideut  from  what  has  been  said  of  early  writers 
on  spider  habits,  the  manner  in  which  spiders  build  their 
webs  has  been  fairly  well  knowii  for  a  century  or  more.  There- 
fore, the  aim  here  will  be  more  to  emphasize  the  variatious  to 
be  found,  giving  only  such  other  facts  a.s  are  necessary  to  fur- 
nish a  suDicient  setting  for  those  in  which  we  are  primarily 
interested. 

Before  proceeding  with  the  variatious  to  be  found  in  web 
building,  it  will  be  well  to  fix  upon  some  of  the  terras  used  in 
the  description  of  the  web.  I  shall  use,  so  far  as  possible,  the 
nomenclature  of  McCook  (35,  I,  p.  54).  That  part  of  the  web 
marked/,  s..  Fig.  i,  is  the  foundation  zone  where  are  placed  the 
foundation  lines,  usually  stronger  than  the  other  lines.  The 
radii,  rr,  are  the  lines  radiating  from  the  centre.  The  spiral 
space,  ss,  isthatof  the  main  onter.'^piral.  Thespace,  f.z.,  is  the 
free  zone.  The  inner  zone  is  indicated  by  n.  s.  over  which  the 
spider  is  standing. 

The  spider's  first  task  is  to  lay  down  the  foundation  lines  of 
the  web.  She  may  be  able  to  walk  compk-tely  rouud  the  place 
in  which  she  has  chosen  to  place  her  web.  If  so,  she  holds  the 
thread  away  with  one  hind  claw  from  the  objects  on  which  she 
is  walking,  pulls  it  taut,  fastens  it  at  the  corners,  and  she  has 
the  sides  of  her  web.  These  may  be  three  or  more.  If  she 
must  bridge  over  a  chasm,  she  does  so  by  feeding  out  a  loose 
thread  from  her  spinnerets  with  her  hind  claws  uutil  it  strikes 
some  object.  In  the  serai-darkness  in  which  I  watched  my 
spiders  I  learned  to  expect  that  the  spider  would  make  a  start 
directly  if  she  began  to  move  the  hind  feet  in  this  feedingout 
manner,  Her  tactual  sense  is  so  acute  that  she  detects  the 
moment  the  thread  strikes,  at  once  draws  it  taut  and  travels 
along  it.  Some  writers  have  claimed  that  the  spider  allowed 
the  wind  to  pull  out  this  thread,  sbe  only  starting  it;  others 
have  thought  that  the  spider  threw  it  out  with  force  enough 
to  carry  it  the  required  dii^tance  and  attach  it  to  some  object. 
But  Rennet's  (32)  observations  are  in  favor  of  the  method 
first  stated,  and  I  have  seen  transversa  repeatedly  feed  out  the 
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thread.  The  distances  bridged  are  too  great — being  sometimes 
30-40  feet, — to  be  explained  by  either  of  the  other  methods.  It 
will  be  seen  that  by  this  means  the  spider  may  travel  from 
place  to  place  through  the  air  as  well  as  make  supports  for  her 
web.  The  spider  varies  from  one  method  to  the  other  sup- 
posedly because  of  the  character  of  the  objects  on  which  she 
builds.  In  case  webs  are  hung  to  horizontal  threads  bridging 
wide  spaces,  these  threads  are  doubled  and  redoubled  until 
they  are  remarkably  strong. 

In  making  the  web  the  main  supports  are  the  first  to  be  put 
in.  Kirby  and  Spence  (33  a,  p.  232)  suggest  that  some  spe- 
cies may  put  in  some  of  the  radii  first.  A  single  observation 
of  Jt.  sdopeiaria  would  point  to  the  same  as  being  true  of  this 
species.  Then  the  spider  lets  herself  down  from  about  the 
middle  of  the  horizontal  support  at  the  top  and  thus  forms  the 
first  of  the  radii.  After  this  the  radii  are  put  in  from  the  cen- 
tre, the  spider  walking  along  au  old  ray  and  holding  the  one 
just  being  spun  out  with  one  foot  so  that  it  will  not  touch  and 
adhere  to  the  one  she  is  walking  on.  After  fastening  it  to  one 
of  the  side  supports  she  walks  back  along  it  and  perhaps 
doubles  it  as  she  returns.  The  order  iu  which  she  puts  in  the 
rays  is  not  without  interest.  The  general  plan  is  to  alternate 
from  above  to  below  the  centre  and  from  left  to  right,  though 
this  order  is  not  a  rigid  ouc.  Some  have  said  that  the  spider 
has  no  appearance  of  measuring  on  the  supports  iu  order  to  see 
where  to  fasten  the  radii.  My  obser\'ation  is  that  she  does 
have  such  an  appearance.  Spider  No.  106  saw  fit  to  cut  some 
of  the  lower  radii  which  as  first  put  in  would  have  thrown  the 
lower  part  of  her  web  much  out  of  line,  Fig.  i.  She  did  this 
by  cutting  them  at  the  outer  ends  and  swinging  down  on  them 
until  she  struck  the  grass  below.  This  made  the  entire  web 
lie  more  nearly  in  the  same  plane.  After  the  radii  were  all  in 
No.  106  proceeded  to  test  them.  Her  manner  of  doing  this 
was  to  face  in  turn  each  group  of  radii  and  pull  sharply  sev- 
eral times  after  which  she  strengthened  some  of  them.  Above 
and  below  the  centre  in  Fig.  i  may  be  seen  three  or  four  radii 
which  are  unusually  strong.  This,  as  well  as  the  number  of  radii, 
indicate  that  the  spider  in  building  her  web  balances  one  side 
against  the  other.     In  the  above  example  the  grass  supports 

■    were  probably  somewhat  less  stable  than  is  usually  true  of 
those  used  by  spiders  in  their  natural  habitat.     Yet,   judging 
from  the  finished  product,  cases  not  unlike  this  happen  on  the 
outside  as  wcU.     No.  106  found  that  at  one  time  she  needed  a 
sub-support,/'  s.'.  Fig.  i.  and  stopped  to  put  this  in,  taking  up 
H     the  interrupted  work  again  at  the  right  place.      Her  next  step 
H    was  to  put  in  the  spiral   from  the  centre  out,  Fig.  4.     This 
H    serves  her  for  a  guide  when  she  later   begins,  usually  at  the 
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lower  outer  edge,  to  put  in  the  sticky  spirals.  The  guide 
lines  are  cut  out  as  they  are  reached  by  the  spider  when  she  is 
putting  in  the  sticky  parallel  lines.  As  she  places  these  latter 
we  see  that  now  if  ever  the  spider  needs  all  of  her  eight  claws. 
One  cannut  but  believe  that  here  there  is  need  of  the  nicest 
correlation  of  tactile  and  muscular  sensations  together  with  the 
most  delicately  co-ordinated  muscular  contr&ctions.  It  is  a 
revelation  to  see  an  E.  angulala  in  almost  total  darkness  fast- 
tening  the.se  outer  spirals  to  the  radii  at  the  rate  of  almost  one 
per  second.  In  fact  spiders  are  said  by  most  writers  to  spin  as 
perfectly  iu  the  dark  as  in  the  light.  They  must,  therefore,  be 
guided  largely,  if  not  wholly,  by  tactile  and  motor  cues.  There 
can  be  no  doubt  that  here  the  spider  measures,  one  claw  always 
marking  the  place  where  the  spiral  is  clamped  to  the  ray  by 
the  spinnerets.  All  my  observations  would  indicate  that  in 
putting  in  these  outer  spirals  the  spider  goes  round  in  a  direc- 
tion contrary  to  (he  hands  of  a  watch  having  put  in  the  guide 
lines  in  the  opposite  direction. 

Before  quite  reaching  the  centre  the  spider  ceases  to  put  in 
outer  spirals  and  to  cut  out  the  guide  lines  which  here  are  very 
near  each  other.  This  space  without  spirals  is  the  free  lone, 
/.  z..  Fig.  I.  It  is  left  so,  according  to  McCook  (35,  I,  p.  58), 
in  order  that  the  spider  may  easily  pa.ss  from  one  side  of  the 
web  to  the  other.  The  few  cases  I  have  seen  would  indicate 
that  the  spider  may  perform  this  act  very  quickly. 

After  the  parallel  lines  arc  all  in  the  Argiopc  spread  the 
spinnerets  and  pla.ster  or  dam  the  centre  with  wide  strands  of 
web.  As  they  have  no  nest  and  habitually  stand  in  the  centre 
of  the  web  this  gives  strength  to  the  web  and  also  a  shield  to 
stand  behind,  Fig.  6.  However,  this  darning  of  the  centre  is 
often  omitted.  The  Epeirae  do  not  plaster  over  the  centre  but 
gnaw  out  the  fuzz  collected  there  in  drawing  taut  the  radii, 
etc.,  Fig.  5.  Fig.  4  shows  a  failure  to  do  this.  Bnt  before  the 
Argiope  take  their  position  in  the  centre,  they  go  directly  be- 
low and  turning  round  to  pass  upward,  spread  the  spinnerets, 
throw  the  abdomen  from  side  to  side,  and  make  the  zigzag  or 
"winding  stair,"  Fig-  6.  There  is  also  an  upper  half  to  tbis 
structure.  Yet,  as  is  shown  in  several  of  the  figures,  the  whole 
or  a  part  of  this  is  frequently  absent,  the  upper  half  more  often. 
Male  spiders  of  ^.  riparia  have  sometimes  the  faintest  sugges- 
tion of  a  zigzag. 

The  function  of  this  part,  according  to  McCook,  is  to 
strengthen  the  web.  May  it  not  be  also  to  aid  these  silver, 
black,  and  yellow  spiders  as  they  stand  astride  of  the  zigzag  to 
a  better  mimicry  of  the  plants  about  them,  and  thus  be  neither 
conspicuous  marks  for  birds  nor  apparently  different  from  ob- 
jects which  insect  prey  alights  upou?  However,  it  is  so  incoo- 
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stant  that  its  value,  whatever  it  may  be,  is  at  present  some- 
what questionable. 

Many  of  the  webs  of  Argiope  have  what  arc  called  side- 
screens  or  guards.  One  such  is  shown  iu  Fig.  9.  These  serve 
for  protection  and  to  cause  insects  to  fall  inio  the  web.  They 
would  seem  to  be  absent  whenever  there  are  no  suitable  objects 
near  by  to  which  to  fasten  the  threads.  They  have  been  ab- 
sent in  whole  or  part  from  most  of  the  webs  I  have  seen. 

Another  adaptation  not  always  required  is  to  tie  back  the 
grass  in  order  to  make  a  place  for  ihe  web.  This  is  done  by 
E.  tri/oiiuM  as  well  as  by  the  Atgiope. 

The  webs  of  all  spiders  here  considered  have  a  normal  aUnt 
of  about  30"  from  the  vertical.  This  slant  is  of  much  service 
to  the  .spider.  The  web  catches  falling  objects  as  well  as  flying 
ones.  A  more  important  consideration,  however,  is  that  when 
the  insect  is  cut  out  it  swings  free  from  the  web.  han>;s  to  the 
spitmerets  and  bind  claw  of  the  spider,  and  can  be  more  easily 
carried  up  to  the  centre  or  to  the  nest.  They  have  an  awkward 
time  of  il  if,  as  I  have  seen,  they  attempt  to  cajT>'  the  insect 
on  the  upper  side  of  the  web.  The  webs  var>*  within  the 
widest  limits  as  regards  slant.  That  the  .slant  given  to  the 
web  is  of  the  hit  and  miss  sort  with  the  constant  corrective  of 
the  general  instinctive  tendency  toward  the  normal  position,  is 
evident  from  what  was  said  above  of  No.  106.  No.  23  of  the 
same  species  spun  a  series  of  some  10-12  webs  in  the  same 
branched  twig  and  no  two  had  the  same  slant. 

The  repair  of  webs  by  spiders  has  furnished  material  for 
much  discussion.  This  seems  to  follow  the  same  method  as 
the  building  of  the  web  as  a  whole.  My  spiders  appear  to  il- 
Instraie  again  what  Wagner  has  pointed  out  for  nests  of  his 
water  spiders.  He  purposely  injured  the  nest  to  see  what  the 
spider  would  do.  Their  method  of  repair  was  like  the  mak- 
ing of  an  entire  nest.  Where  the  spider  would  be  expected  to 
use  her  intelligence  she  does  not.  In  repairing  the  web  Ar^iopt 
may  put  in  the  repair  nt  a  different  slant,  snggesting  that  she  is 
proceeding  by  her  method  of  building  an  entirely  uew  web. 
Often  one  sees  webs  of  Argiope  with  two  zigzags,  Fig.  6.  This 
shnws  how  stereotyped  is  the  connectiou  between  different  acts 
of  ihe  web-spinning  process.  The  two  zigzags  indicate  that  the 
spider  in  making  the  new  web  felt  compelled  to  complete  a  new 
zigzag  though  she  had  not  cut  out  the  old  one.  This  cutting 
away  of  the  old  web  is  the  point  at  which  Prof,  Hmerton 
thinks  the  spider  offers  us  one  of  her  very  best  examples  of  in- 
telligence. When  she  comes  to  the  last  act,  the  making  of  the 
zigzag,  which  now  she  need  not  do,  a  second  one  is  put  in,  and, 
as  shown  in  Fig.  6,  it  often  docs  not  coincide  with  the  first. 
These  two  zigzags  are  often  found  in  A.  riparia  webs  in  a 
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Fig.  6. 

A  phciograjth  0I  Vo.  33.  Afxtf^  fff*n*^'a.    This  shows  ttic  i^uick  adHptatioti  of 

virhicit  lhi»  spider  t<>  cnpulilc.  (!icc  page  ^tT.)  Note  thr  double  iiKxng  nnd  re-darned 

I  centre  behind  which  the  spider  is  Btandinu:  also  the  wide  Ptratid  which  the  spider 

•pun  as  stiechascd  the  ty  over  the  web:  the  wiajiped  fly  ami  the  ^raiid  with  which 

she  anchored  it  to  the  centre.    She  han  two  (eet  nn  Ihta  anchor  thread. 

State  of  nature.  If  the  animal  were  exercising  intelligent  con- 
trol would  she  do  this?  Again,  the  act  just  preceding  the  mak- 
ing of  the  zigzag,  that  of  "darning"  the  centre,  as  I  have 
called  it.  is  gone  through  with  in  the  same  way  until  the  cen- 
tre is  so  well  "darned"  that  the  spider  on  the  other  side  is 
hardly  visible,  Fig.  6.  The  fixed  sequence  of  tactual  or  mus- 
cular impressions  (or  both),  which  guides  the  spider  in  making 
the  web  at  first,  probably  impels  her  to  go  through  all  the  re- 
maining parts  of  the  process. 

The  young  of  spiders  are  said  by  some  to  build  imperfectly, 
but  bx)th  Blackwall  and  Wagner  deny  this,  Romanes  (55,  pp. 
216,  217).  The  webs  of  the  young  are  small  but  very  perfect. 
I  refer  especially  to  the  young  of  /:.  schpciaria,  I  have  seen 
many  of  these  spinning  their  webs  in  torn  places  of  the  web  of 
a  larger  spider.  They  work  as  rapidly  as  the  old,  and  the  fin- 
ished web  is  as  perfect.  Indeed,  according  to  my  own  obser- 
vations and,  as  I  have  seen  stated  elsewhere,  their  webs  may 
be  more  perfect  than  those  of  the  old.  This  might  well  be  from 
the  fact  that  the  sticky  lines  of  the  web  are  not  pressed  together 
by  their  slight  weight,  and  the  web  being  so  small  (often  no 
larger  than  a  half-dollar),  it  is  not  so  dfficult  to  find  a  suitable 
niche  for  it. 
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There  are  thus  many  adaptations  to  particular  circumstances 
to  be  seen  in  the  above  examples,  which  I  believe  are  fairly  typi- 
cal. Many  spiders,  no  doubt,  find  weak  supports  for  their 
webs,  as  must  have  been  the  case  with  No.  io6.  There  can 
be  little  doubt  that,  since  spiders  of  even  the  same  species  most 
build  where  the  surrouudings  are  widely  different,  they  must 
have  this  lusltnct  so  plastic  in  certain  particulars  that  the  indi- 
vidual can  make  much  use  of  the  "trial  and  error"  method. 
This,  as  will  be  shown  later,  need  not  involve  conscious  adap- 
tation. Yet  where  the  conditions  are  such  that  there  can  be 
less  change,  as  gravity  for  example,  and  certain  directious.  after 
the  centre  of  the  web  has  been  once  located,  the  actious  are 
more  stereotyped  and  fulfill  in  part  the  requirements  of  "tro- 
pisms. ' ' 

A    QUANTITATIVH    MKASUHK    OF    THE   X'ARIABILITY    OP    IN- 
STINCT AS  DETERMINED    nv  COCNTING  THE  EL-BUENTS 

IN  Parts  of  Webs. 

In  order  to  get  a  more  exact  measure  of  the  amount  of  varia- 
bility in  this  web-building  instinct,  counts  of  five  different 
parts  of  the  Orb-web  were  made.  These  were  as  follows  :  ( i) 
the  number  of  supports  or  attachments  to  objects;  (2)  the 
number  of  radii;  (3J  ihenumberof  outer  spirals  above  the  cen- 
tre :  (4)  the  number  of  outer  spirals  below  the  centre;  (5)  the 
number  of  inner  spirals  inside  the  free  zone.  As  many  succes- 
sive webs  as  possible  were  obtained  from  each  individual 
spider.  Series  for  A.  Iransversa  and  £.  trifolinm  for  tx)lb  in- 
and  out-ofdoors  were  obtained.  With  E,  sdopeian'a  separate 
counts  were  not  necessary  for  the  reason  that  she  is  equally  at 
home  in  either  place.  A  few  counts  were  made  for  different 
individuals  of  E.  stn'x,  patagiata,  rottifaria  and  A.  riparia. 
As  the  latter  is  very  closely  allied  to  W.  tmnsiena,  and  my  gen- 
eral observations  have  been  perhaps  more  extended  with  her 
than  any  other.  I  am  certain  that  what  is  shown  to  be  true  of 
the  iranaversa  welw  will  l)e  found  to  be  true  of  riparia  when 
actual  counts  are  made.  "Outside"  and  "inside**  indicate 
that  the  webs  were  spun  either  in -doors  or  out-of-doors.  Av. 
stands  for  the  average,  M.  V.  the  mean  varialiou.  and  Ex.  V.. 
the  extreme  variation. 
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In  making  np  the  above  tables  care  has  been  taken  to  leave 
out  a  very  few  of  the  most  irregnlar  webs  made  by  spiders 
either  in-doors  or  out-of-doors.  Such  irregularities  were  clearly 
due  to  very  bad  weather  or  to  abnormal  physiological  condition. 
The  most  important  part  of  each  table  is  the  number  of  radii. 
The  outer  spirals  above  aud  below  come  next  in  value.  The 
supports  aud  the  inner  spirals  were  most  difficult  to  count  and 
are  of  least  value.  It  is  not  at  all  difficult  to  see  from  the 
above  tables  that  there  is  great  variation  in  the  number  of 
parts  of  the  spider's  web.  The  M.  V.  rarely  falls  below  ten  per 
cent,  of  the  average  and  much  oftener  is  much  larger.  The 
statement  often  found  that  "spiders  build  their  webs  with 
almost  mathematical  precision"  needs  qualification.  To  be 
sure,  the  members  of  the  same  species  build  a  web,  at  any  rate, 
oi  generic,  if  not  i;^**?*:^^  value,  if  we  make  the  web  our  basis 
of  classification.  But  this  value  depends  on  the  general  ar- 
rangement of  the  parts,  the  size  of  threads  used,  and  the  pres- 
ence or  absence  of  certain  parts.  It  could  not  be  determined 
from  the  number  of  parts  alone.  Rainbow  has  therefore  rightly 
objected  to  making  the  web  of  taxonomic  importance,  especially 
those  spun  under  other  than  normal  conditions.  There  is  too 
much  variation.  Changes  probably  both  external  and  physio- 
logical demand,  as  wc  have  seen  in  the  concrete  examples  of 
the  building  of  the  web,  changes  of  procedure  from  the  indi- 
vidual. There  is  greater  variation  in  the  results  obtained  from 
webs  spun  in  the  laboratory  than  from  those  9pUD  outside. 
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But  the  number  of  spiders  is  very  different.  We  do  not  know 
but  that  this  difference  would  be  diminished  by  usin^  a  larger 
number  of  spiders.  Again,  on  the  inside,  every  bit  of  the  web 
was  usually  torn  away  by  me  each  evening.  Outside,  the 
spider  did  her  own  tearing  down  of  the  old  web  before  building 
a  new  one.  From  what  little  I  have  observed  of  this  teariug 
down  the  spider  in  many  cases  leaves  intact  the  old  foundation 
lines.  Combining  these  conditions  with  the  change  from  out- 
of-doors  to  in-doors  the  greater  variation  is  not  surprising. 

Tlie  results  for  individual  spiders  show  that  the  variation  is 
in  pan  an  individual  matter.  It  is  due,  in  large  part  at  least,  to 
particular  conditions  which  the  individual  in  question  must 
meet.  That  this  factor  of  variability  between  successive  in- 
stinctive acts  of  the  same  individual  appears  in  all  the  impor- 
tant tables  above  is  of  great  significance.  This  would  seem  to 
be  a  much  better  measure  of  variability  than  the  variation 
found  to  obtain  between  a  single  instinctive  act,  performed  but 
once  by  a  single  individual  of  the  same  species,  for  example, 
the  bending  over  of  a  blade  of  grass  to  make  a  cocoon.  Prof. 
Davis  (15.  p.  47)  has  proposed  such  a  measure  of  the  varia- 
bility of  instinct.  Indeed,  he  has  found  such  by  measuring 
the  length  of  the  fold  in  the  blade  of  grass  which  the  unknown 
spider  uses  for  its  cocoon.  His  abstract  I  quote  in  full;  ''A 
series  of  222  nests  of  another  species  of  spider,  which  binds 
grass  or  sedge  blades  in  a  peculiar  fashion  to  form  boxes  for 
the  protection  of  its  eggs,  was  exhibited  and  a  preliminary 
report  on  the  variations  and  their  causes  was  presented. 
Marked  individual  differences,  including  several  anomalous 
types,  appear,  which  probably  represent  (apart  from  accidental 
variations  due  to  mechanical  conditions)  both  variations  in  in- 
stinct and  ingenious  'accommodations'  to  unusual  conditions. 
Variations  in  length  of  the  regular  'modal'  forms  conform 
closely  in  their  distribution  to  the  normal  curve  of  frequency. 
In  spite  of  the  undoubted  presence,  in  this  case,  of  numerous 
factors  which  it  is  difficult  to  eliminate,  it  is  thought  that  an 
objective  measure  of  the  variability  of  instincts  may  be 
possible.' ' 

How  much  of  this  variation,  one  would  like  to  ask,  is  due  to 
the  size  and  age  of  this  unknown  spider  or  the  difference  in 
the  width  and  thickness  of  the  blade  of  grass?  That  some  ot 
the  variability  shown  in  the  above  tables  and  tn  other  portions 
of  this  paper  is  due  in  part  to  similar  causes  I  have  no  doubt. 
This  will  be  made  clearer  by  the  curves  given  below.  Until 
we  can  get,  however,  successive  products  of  the  same  instinct- 
ive act  by  the  same  individual,  and  prove  that  such  give  us 
variation,  there  is  not  much  progress  to  be  hoped  for  in  arriv- 
ing at  a  satisfactory  quantitative  measure  of  the  variability  of 
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Fig.  7. 

A  rcprcflcnlA  the  distribution  of  the  aamhtt  ot  sitfpvrti  in  90  webs  of  aoE.trt/olimm 

?Jdet-»  ill  the  ficlil:  B  Ihc  »*tiic  of  Sj  web*  of  jj  fc.  trUfifta'ia ,-  C  of  the  r«"lii  o(  th« 
/»^/u>/titci  la  A  I>  of  the  radii  of  5J  webfi  of  iS'H. /^(iNiwrin  in  the  field,  P.  nf  the 
OBt«r  RpiriaU  ihelow)  of  tite  E  iriotftarta  in  B;  V  of  the  Outer  Spitnlsfnbovc)  of  the 
Mme  webs  as  in  K,  «iid  G  of  tbe  dhlributioo  of  tbe  number  of  lancr  Spiials  of  th« 
A.  traiuufna  in  U. 

In  Fig  7,  A.  B.  C.  D.  H.  F.  G.  will  be  found  a  graphic  rep- 
resentation of  the  distribmion  of  the  number  of  elements  in  the 
parts  of  the  web  by  the  method  of  surface  frequency.  The 
number  of  elemeuls  is  represented  on  the  base  line  in  inches. 
The  number  of  times  this  number  of  parts  occurs  in  the  webs 
is  indicated  by  distances  in  inches  above  the  base  line.  Only 
a  few  of  the  diagrams  that  could  he  made  from  ray  data  will  be 
represented  here.  The  terms  used  in  connection  with  each 
curve  are  made  intelligible  by  the  preceding  tables.  The 
above  cnrve.s  show  more  ckarly  than  the  tables  which  pre- 
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cede  the  great  amount  of  variation  to  be  found  in  ihe  webs  of 
spiders  The  supports  and  inner  spirals  vary  within  much 
narrower  limits.  If  we  had  cases  enough  it  is  possible  that 
these  cun'cs  would  all  more  closely  approximate  the  curve  of 
normal  probability  for  mental  traits.  They  might  not  show 
what  some  of  them  seem  now  to  show.  For  example,  in  D, 
representing  the  radii  of  A.  transversa  in  the  field,  there  are 
really  two  curves,  that  is,  the  curve  which  we  should  expect 
for  an  animal  that  is  at  the  present  time  developing  two  sepa- 
rate types  of  habit  in  this  respect.  However,  as  separate  cal- 
culation shows,  these  separate  rises  in  thecurve  are  due  to  the 
fact  that  I  liave  combined  two  separate  counts;  one,  the  first 
made  late  in  the  season,  and  the  second  made  tlie  next  year 
but  much  earlier  in  the  season.  It  is  probable,  then,  that  the 
age  and  size  of  the  spider,  the  season,  and  possibly  other  fac- 
tors, make  it  advisable  to  control  the  conditions,  if  possible, 
a  little  more  carefully,  at  least  to  lake  cognizance  of  their  pres- 
ence, in  the  interpretation  of  results.  However,  the  curves  do 
not  make  it  impossible  that,  so  far  as  parts  of  the  web  are  con- 
cerned, new  habits  might  arise.  Aspoiuiedoutonpp.  310,  314. 
both  this  variation  and,  indeed,  the  possibility  of  the  devel- 
opment by  a  single  species  of  two  types  of  habit  are  not  totally 
new  suggestions.  Emerton  (20)  in  a  number  of  places  in  his 
recent  book  states  that  the  number  of  radii  for  certain  species 
varies  between  given  limits.  McCook  (35,  I,  p.  107  ff. )  also 
has  counted  and  measured  the  webs  of  a  number  of  different 
species.  This  same  writer  also  slates  that  certain  E.  triaranea 
and  other  species  often  spin  threads  across  the  open  sector 
usually  left  free  by  this  species.  He  suggests  that  here  there 
may  be  a  development  into  two  different  types  of  habit.  How- 
ever, no  one  (except  Prof.  Davis,  as  indicated  above,)  so  far  as 
the  writer  knows,  has  undertaken  by  this  or  any  other  means 
to  obtain  a  quantitative  measure  of  the  variability  of  instinct. 
In  this  connection  occurs  the  very  interesting,  if  at  present 
insoluble,  question  as  to  whether  function  precedes  structure 
in  development.  The  above  facts  suggest  that  change  of  func- 
tion may  lead  the  way  in  the  development  of  new  structures 
or  species.  The  nervous  system  being  the  most  plastic  tissue 
in  the  body  might  naturally  be  expected  to  lead  in  those  acci- 
dental or  other  changes  that  give  an  opportunity  for  the  work* 
ing  of  natural  selection. 

The  Time  op  Spinning   the  Web  and  the  STiMtiLUS 
WHICH  Sets  the  Web-spinning  Act  Going. 

It  was  not  long  after  my  counting  of  the  parts  of  the  web 
began  that  I  was  curious  to  know  just  when  the  webs  were 
spun,   especially  by  the  Argiope  and  E.   irifolium.     I   often 
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visited  these  spiders  in  the  laboratory  in  the  evening  and  first 
part  of  the  night,  but  found  that  they  did  no  more  than  move 
about  a  little.  Two  iransversas  which  were  in  the  field  did 
nothing  during  the  first  part  of  the  night.  This  was  not 
true  for  E.  schpetaria  and  anguhta.  the  young  of  which  spin 
at  most  any  time  of  day,  while  the  older  ones  of  these  species 
usually  spin  at  nightfall. 

As  a  result  of  the  above  observations  1  began  to  watch  at 
three  a.  m.  On  the  first  morning  Xos.  io6,  105.  and  119.  all 
transvtrsas ,  began  to  move  at  alxtut  the  same  time.  Nos.  98 
and  99.  E.  sdopelaria,  moved  about,  although  they  had  spun 
webs  at  four  p.  m.  on  the  day  previous.  This  wa.s  at  5.30  a. 
M.  about  the  middle  of  October.  On  the  following  morning 
the  same  reaction  to  the  first  appearance  of  dawn  was  noted. 
One  i6candle  power  incandescent  lamp  was  left  burning  some 
twenty  teet  distant.  This  may  account  for  the  fact  that  No. 
106  began  before  5  a.  m.  on  two  later  occasions. 

On.  Aug.  ryth  of  la.si  year  I  visited  eleven  A.  riparia  in  the 
field  at  3.30  a.  m.,  and  found  all  but  two  with  the  webs  about 
two-thirds  finished.  These  two  had  apparently  just  finished 
spinning.  This  was  an  agreement  that  I  had  hardly  looked 
for.  Again,  in  the  month  of  September.  I  visited  other  webs  at 
5.30  A.  M.  and  found  one  E.  trifoUum  and  three  A.  tranr^'crsa 
with  webs  not  quite  finished.  Prior  to  this  I  had  noted  that 
an  early  morning  rain  bad  stopped  several  A,  riparia  at  about 
the  same  stage  of  progress  in  the  making  of  their  webs. 

Most  of  the  above  facts  seem  to  suggest  that  a  common 
stimulus  which  sets  thein  spinning  is  the  amount  of  light.  It 
is  hoped  in  the  future  to  determine  this  matter  by  actual  ex- 
periment. With  A.  transversa  and  A.  riparia  this  would  seem 
to  be  when  dawn  begins  to  break,  with  E.  sdopeiaria  and 
E.  angulata  when  twilight  gives  way  to  darkness  or  perhaps 
in  the  morning  as  well.  I  tore  away  the  webs  of  Nos.  98  and 
99  at  about  the  lime  in  the  evening  for  them  to  build  if  they 
were  going  to  do  so.  They  spun  the  next  morning  with  the 
transversas.  At  any  rate,  so  far  as  this  study  has  gone,  there 
seems  to  be  a  pretty  definite  reaction  in  this  regard.  Of  course, 
one  cannot  be  absolutely  certain  that  light  was  the  stimulus. 
but  the  coincidences  point  in  that  direction.  Changes  in 
weather  and  other  conditions  modify  this  reaction. 

The  above  agrees  well  with  what  Prof.  Emerlon  (20,  p.  161) 
says  of  the  three  Hou.sc  Epcirae  of  which  E.  schpetaria  is  one. 
"The  webs  are  made  usually  at  nightfall,  very  young  individ- 
uals beginning  to  spin  soon  after  sunset  and  larger  ones  be- 
ginning later,  those  that  are  full  grown  often  waiting  until 
dark,  but  some  of  them  will  occasionally  spin  their  webs  at  any 
time  of  day." 
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We  must  conclude,  then,  so  far  as  evidence  goes,  that  the 
cbange  from  darkness  to  light  and  vice  versa  is  the  stimulus 
which  usually  sets  the  act  of  spioniag  going.  The  time  at 
which  the  web  is  made  would  seem  to  have  some  significance 
in  the  life  of  the  spider.  I  have  seen  schpefar.-a  remain  undis- 
turbed in  her  nest  when  her  web  was  filled  with  flies.  She  and 
her  clo.se  relatives  probably  feed  at  night,  and  hence  the  mak- 
ing of  a  fresh  web  at  nightfall.  Just  what  causes  some  or 
most  of  the  young  of  this  species  to  settle  upon  this  lime  as 
they  grow  older,  and  in  how  far  they  do  so,  is  a  very  inleresling 
point  which  awaits  further  study.  The  Ar^ope  and  E.  trifo- 
hum  probably  feed  mostly  in  the  daytime  and  on  day-flying  in- 
sects. Hence  the  importance  of  having  a  fresh  sticky  web  with 
which  to  begin  the  day  s  work.  If  made  the  previous  evening 
the  web  would  be  a  much  less  efficient  instrument  for  ensnar- 
ing prey. 

I  In  this  connection  may  be  mentioned  the  place  which  the  spider 
is  said  to  hold  as  a  weather  prophet.  Buchner  (7  a,  p.  317)  says: 
"When  a  storm  threatens,  the  spider,  which  is  very  economi- 
cal with  its  valuable  spinning  material,  spins  no  web,  for  it 
knows  that  the  storm  will  tear  it  in  pieces  and  waste  its  pains, 
and  it  also  does  not  mend  a  web  which  has  been  torn.  If  it  is 
seen  spinning  or  mending,  on  the  other  hand,  fine  weather  may 
generally  be  reckoned  on,  so  that  spiders  have  long  served  as 
weather  prophets."  However,  the  observation  of  the  Peck- 
ham's  (41,  p.  3S3)  led  them  to  write  as  follows:  "After  hav- 
ing observed  spider  after  spider  building  a  new  web  on  the 
eveof  astorm,  how  shall  we  explain  the  statement  {which  I 
have  just  quoted  from  Biichner).  This  would  be,  no  doubt, 
the  wisest  way  for  spiders  to  act  under  the  circumstances  and 
Dr.  Biichner  is  in  very  illustrious  company  when  he — uncon- 
scion.sly,  of  course — orders  the  actions  of  such  simple  creatures 
in  full  accord  with  the  higher  reason."  My  observations 
agree  perfectly  with  those  of  the  writers  last  quoted.  The 
reader  will  recall  that  Menge's  conclusion  as  stated  on  page  309^ 
is  in  agreement  with  this.  I  have  seen  any  number  of  webs  ' 
the  making  of  which  was  .stopped  by  a  storm.  Again,  I  have 
seen  giant  riparia  webs,  two  and  one-half  feet  across,  .spoiled 
by  a  rain  only  a  short  time  after  they  were  completed.  In  latel 
autumn  No.  39,  A.  transversa,  spun  while  it  was  raining  and 
sleeting.  Facts  .such  as  these  make  it  impossible  to  believe 
that  these  species  are  good  prognosticators  of  the  weather. 

Thk  Ff.eding  Habits  and  Intelligence  of  Spiders. 

The  feeding  habits  of  spiders  have  been  studied  both  in-doors 
and  out-of-doors.  Insects,  grasshoppers,  flies  and  bees  were 
caught  and  placed  on   the  web.     Observations  were  also  made 
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on  the  behavior  of  spiders  which  caught  their  own  prey  in  a 
perfectly  natural  manner.  Notes  were  made  at  the  time  the 
spiders  were  feediuK-  In  what  follows  the  emphasis  will  be 
placed  on  the  variations  found  to  occur  in  the  several  acts 
which  together  constitute  the  feeding  habits  or  instincts  rather 
than  on  the  identities  which  are,  of  course,  of  easy  demonstra- 
tion. 

As  pointed  ont  above  all  spiders  are  voracious  eaters.  This 
explains  their  noticeably  rapid  growth,  as  well  as  the  great 
variation  in  size  in  spider.s  which  evidently  have  come  from  the 
same  cocoon.  Since,  as  in  the  case  oi  J4.  riparia,  and  irans- 
vcrsa,  the  young  hatch  in  winter  and  do  not  come  out  of  the 
cocoon  till  May,  it  is  possible  that  there  is  a  by  no  means  in- 
significant slruggle  for  existence  while  the  young  are  in  the 
cocoun  .s(j  many  months  together;  and  the  suggestion  of  Wilder 
and  L6caillon  that  the  young  eat  each  other  is  not  at  all  an 
impossible  one.  This  would  certainly  explain  the  marked 
differences  in  degree  of  development  which  are  found.  E.  sdope- 
latia  that  live  near  a  door  to  a  house  where  there  is  an  abun- 
dance of  flies  may  become  as  large  as  a  full  grown  E.  trifolium 
while  others,  certainly  as  old,  may  be  quite  small. 

The  spider's  first  task  is  to  detect  the  presence  of  prey  in  the 
web.  To  do  this  A.  riparia  and  transversa  stand  at  all  times 
in  the  centre  of  the  web  on  the  under  side  with  the  eight  feel 
carefully  placed  on  as  many  radii,  these  being  drawn  a  little 
taut  by  the  spider.  Fig.  i,  E.  irifolium  and  the  house  spiders 
usually  slay  in  the  nest  with  head  pointing  downward  and  with 
the  first  or  second  claw  on  either  side  holding  a  thread  which 
is  attached  to  the  centre  of  the  web,  Figs.  4  and  5.  This 
thread  is  spun  last  as  the  spider  returns  to  her  nest  and  is  free 
from  everj'thing  except  the  centre  of  the  web  and  the  spider's 
claw.  It  is  a  sort  of  signal  thread.  The  House  spiders  may 
place  their  feet  on  the  ordinary  rays.  When  an  insect  strikes 
the  web  none  of  the.se  .spiders,  as  a  rule,  rush  headlong  after 
it.  The  Argiope  may  often  be  seen  to  draw  the  rays  just  a 
little  tighter.  E,  trij'olium  and  the  House  spiders  .start  just  a 
little  out  of  the  nest.  It  is  as  if  they  needed  first  to  be 
awakened.  They  may  stop  several  times  before  they  reach  the 
centre,  presumably  to  see  if  their  own  movement  has  shaken 
the  prey  out  of  the  web.  At  the  centre  they  try.  by  halting  a 
longer  or  shorter  time,  to  locate  the  exact  place  where  the 
insect  may  be  found.  That  the  centre  is  a  better  place  for  lo- 
cating prey  than  any  other  in  the  web  is  shown  by  the  fact 
that  spiders  often  go  the  centre  when  a  much  shorter  way  is 
open  to  them.  Boys  (6,  p.  149)  has  shown  experimentally 
with  the  tuning  fork  this  value  of  the  centre  for  purposes  ot 
orientation.     They  may  also  halt  after  they  have  left  the  cen- 
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trt.  It  is  very  interesting  to  see  the  spider  dttring  one  of 
tbcK  baits  suddenly  jerk  on  the  rays  aevenU  times  and  then 
apparently  wait  for  the  stir  which  this  shoald  caose  the  insect 
to  nuke.  Whether  or  not  the  spider  is  then  in  an  expecunt 
state  of  attention  is  at  present  impossible  to  determine. 
Tboa^b  ttsttaOy  so,  ^Hdersare  not  always  infallible  in  locating 
their  prey.  'H&ey  somrtimrs  go  fonr  or  five  centimeters  too 
far  to  one  side. 

The  Argiope  often  do  not  wrap  flies  nntil  they  ha\'e  carried 
them  back  to  the  centre.  The>'  may  treat  them  as  they  always 
do  a  grasshopper — wrap  them  without  first  biting  and  poison- 
ing them.  Individuals  of  E.  irifoHum  have  always  wrapped 
first  except  in  one  case  in  which  I  observed  No.  170  catch  a 
fly  in  her  mandibles  and  not  wrap  nntil  a  .strong  wind  appar- 
ently compelled  her  to  do  so.  E.  trifolium.  E.  sclopetaria  and 
ttrix  after  wrapping  usually  carry  the  insect  up  into  the  nest, 
but  there  are  exceptions  to  this.  Before  E.  trifoUum  carries 
the  food  to  the  nest  she,  like  the  Argiope,  returns  to  the  centre 
of  the  web.  Spiders  generally  spin  a  thread  after  them  wherever 
Ihey  go,  that  at  any  time  they  may  retrace  ihetr  steps.  The 
Argiope  are  usually  anchored  to  the  centre  of  the  web  so  that 
they  are  prepared  at  once  to  spin  their  threads  on  the  sudden 
appearance  of  food.  These  threads  are  often  made  much 
stronger  than  a  single  one  by  a  spreading  of  the  spinnerets. 
But  in  wrapping  the  insect  this  thread  connecting  them  with 
the  centre  i.s  lost  and  a  new  one  must  be  spun  ;  hence  the  trip 
back  to  the  centre.  I  have  seen  E.  trifolium  spin  as  many  as 
three  of  these  threads  back  10  the  centre-  This  is.  without 
question,  an  adaptation  to  enable  her  to  care  for  an  extra  large 
insect.  Nos.  106  and  105  have  returned  to  the  centre  two  or 
three  times  when  the  insect  was  an  especially  difficult  one  to 
deal  with. 

Nos.  14  and  106  showed  caution  at  times  in  wrapping  grass- 
hoppers. Caution  was  also  evident  in  the  actions  of  No.  24,  a 
very  large  trifolium.  when  she  was  trying  to  get  over  the  web 
to  her  food.  The  single  E.  strix  which  I  had  in  the  laboratory 
bad  been  fed  on  flies  until  one  day  I  gave  her  a  grasshopper. 
This  led  to  some  interesting  actions  on  her  part,  as  there  seemed 
to  be  an  element  of  surprise  in  her  behavior.  Before  she 
reached  the  centre  she  stopped  to  jerk  the  rays  two  or  three 
titnes.  At  the  centre  there  was  a  halt  for  an  instant.  After 
leaving  the  centre  to  go  down  she  stopped  three  times,  giving 
to  the  radii  several  quick  jerks  each  time.  After  reaching  the 
grasshopper  she  tapped  it  some  fifteen  or  more  times  before 
climbiug  on  its  back  to  search  for  a  vulnerable  spot.  Finding 
it  where  spiders  often  find  it,  between  the  abdomen  and  thorax, 
she  at  once  began  to  poison  her  victim.     It  does  not  take  long 
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for  this  poison  to  take  effect,  as  the  grasshopper  ceased  to 

(struggle  within  less  than  two  minutes.  The  web  of  E.  strix 
is  not  suited  to  holding  strong  insects  like  a  grasshopper,  as  X 
J  have  observed  out-of-doors.  McCook's observation,  that  she  is 
I  nocturnal  in  habits,  suggests  the  same  thing.  It  may  be  that 
this  was  a  new  food  to  her  ;  she  certainly  acted  as  if  it  were. 
I  tried  feeding  her  grasshoppers  after  this,  but  could  never  get 
them  ensnared  in  the  web.  They  always  escaped  before  she 
i     reached  them. 

A.  transversa  No.  23  seemed  to  show  quick  adaptation  to  a 
sudden  change  in  circumstances  when  a  blow  Sy  was  placed  in 
her  web.  Just  as  she  was  on  the  point  of  reaching  the  fly  it  sud- 
denly toretoosefrom  the  web.  In  an  instant  she  was  after  it  and 
bad  spun  at  the  same  time  a  wide  strand  behind  her.  the  latter 
evidently  because  she  was,  as  it  were,  already  in  the  act  of  wrap- 
ping the  insect.  Fig.  6,  page  325.  shows  the  path  she  followed 
in  catching  the  fly  and  the  wide  strand  with  which  she  an- 
chored it  to  the  centre.  This  is.  at  least,  a  rather  extraordi- 
I  nary  occurrence  to  which  the  spider  did  not  fail  successfully  to 
I  adapt  herself.  We  might  interpret  this  as  proof  that  the  Orb- 
weaver  can  become  an  active  and  hunting  spider,  though  I  am 
not  inclined  to  make  so  much  out  of  it.  Earlier  writers  have 
'  recorded  observations  seeming  to  show  that  an  Orb-weaver 
losing  a  number  of  its  legs  took  on  the  roving  habit  and 
attempted  to  secure  its  food  in  this  way.  Heineken  and 
others,  according  to  McCook  (35,  I,  p.  78),  have  thrown  con- 
siderable doubt  on  this  point  by  removing,  in  some  cases,  all 
but  three  of  the  spider's  legs  and  yet  finding  no  change  in  the 

i  habits.  A  number  of  spiders  have  come  under  my  observation 
which  had  suffered  the  loss  of  one,  two,  and  even  three  legs. 
An  example  of  the  last  I  had  under  observation  for  three 
weeks.  She  showed  no  disposition  to  become  a  rover,  spun  a 
normal  web,  or  fairly  so,  caught  insects  as  well  as  a  normal 
spider  and  received  in  a  hostile  manner  the  attention  of  a  six- 
legged  male.  She  was  certainly  hostile  enough  toward  him  to 
have  been  the  cause  of  his  deformity. 

No.  14,  A.  Iransi'crsa,  treated  some  of  the  flies  fed  to  bcr  io 
a  manner  peculiar  to  herself  The  instant  she  seized  the  fly 
in  her  jaws  she  let  go  and  swung  free,  but  at  once  climbed  the 
thread  she  was  suspended  by,  and  was  back  at  the  centre 
where  she  wrapped  her  prey.  This  would  do  for  small  prey 
and  was  a  matter  of  economy;  for  this  procedure  would  no 
doubt  save   the  web  from  being  needlessly  torn. 

The  spider  has  been  said  to  show  intelligence  in  the  treat- 
ment of  objects  that  fall  into  its  web.  Such,  for  example,  as 
the  cutting  out  of  pieces  of  rotten  wood,  large  insects,  etc.  I 
have  tried  tossing  pieces  of  the  hairy  seeded  spike  of  foxtail 
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grass  into  the  web  of  riparia.  She  wrapped  the  first  one 
thrown  in  baton  feeling  of  it  more  carefully  cut  it  out,  and 
let  it  drop,  seeming  to  save  as  much  of  the  wrapping  as  possible. 
After  a  short  interval  another  piece  was  tossed  in.  She  did  not 
wrap  this  but  merely  cut  it  out,  treating  several  more  in  the 
same  way.  After  a  time  she  paid  do  attention  whatever  lo 
the  pieces. 

Was  this  an  indication  that  she  very  readily  detected  the 
sham,  modified  her  behavior,  and  later  ignored  it  altogether? 
Does  this  behavior  transcend  the  possibilities  of  instinct  alone? 
Dahl's  experiments,  the  results  of  which  are  given  above,  led 
faim  to  conclude  that  spiders  infer  from  analogy  as  well  as  profit 
by  experience;  also  that  they  have  a  memory  lasting  several 
hours.  But  these  experiments  are  almost  all  identical  with 
Morgan's  classical  chick  experiment  and  certainly  need  imply 
nothing  more  than  ability  to  profit  by  experience.  In  many  of 
my  feeding  experiments  I  have  found  spiders  very  uncertain 
quantities.  They  refuse  to  act  when,  to  the  human  observer, 
there  is  no  assignable  reason  for  such  a  refusal.  My  attempts 
to  corroborate  Dahl's  results  ( 14.  p.  173)  are.  so  far,  loo  ^^vt  to 
allow  of  any  generalizations.  One  E.  irifolium  would  come  no 
nearer  than  an  inch  and  a  half  to  the  grasshopper  which  had 
been  dipped  in  turpentine.  The  odor  must  have  reached  her 
from  this  distance,  and  I  concluded  that  the  solution  was  too 
strong.  The  Peckhams  (41,  pp.  393,  394)  also  found  some 
evidence  of  ability  to  modify  the  ''feigning  instinct."  and  some 
proof  of  memory.  Montgomery  (38,  p.  84)  thinks  that  a  male 
spider  is  just  a  little  more  wary  in  his  attention  to  a  second 
female  if  he  has  been  treated  roughly  by  the  first  just  a  short 
time  before.  From  the  results  obtained  by  these  writers  and 
the  few  of  my  own  which  bear  upon  this  point  it  is  probable 
that  spiders  can  learn  and  retain  for  a  short  time  what  they 
have  learned.  It  is  certainly  premature  to  conclude  that  they 
infer  from  analogy.  Further  experiments  are  a  great  deside- 
ratum, however,  in  order  that  we  may  know  how  their  intelli- 
gence compares  with  that  of  ants,  bees,  wasps,  and  the  lower 
vertebrates. 

The   Web-Shaking   Instinct. 

One  of  the  most  curious  of  the  reactions  to  be  found  in  two 
of  the  species  of  spiders  dealt  with  in  the  present  study  is  the 
instinct  to  shake  the  web.  The  Peckhams  (41,  p.  411)  have 
noted  something  like  it  with  Epeira  strix.  "Number  one  shook 
her  web  with  sharp  jerks  when  a  branch  to  which  it  was  at- 
tached was  moved;  and  did  the  same  when  she  was  lightly 
struck."  I  have  seen  Cydosa  (utbinata  do  this  when  her  web 
was  jarred  by  near  approach  to  it.       In  one  case  only  was  I 
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certain  that  E.  sclopelaria  shook  her  web.  The  amplitude  of 
this  vibration  may  be,  for  the  centre  of  the  large  webs,  at  least 
four  or  five  inches.  This  is  not  at  all  unlike  the  rhythmic 
swing  which  the  boys  like  to  give  to  the  long  foot-bridges 
across  streams  to  the  consternation  of  their  weaker  or  more 
unfortunately  placed  companions.  This  is  the  only  case  with 
this  species  of  which  I  am  sure.  It  is  true  that  this  jerking 
may  be  analogous  only  to  that  which  is  to  be  seen  in  many  spi- 
ders, when  they  shake  thc^  web,  when  objects  fall  into  it.  They 
seem  to  try  to  dislodge  the  foreign  object  by  jerking  sharply  on 
the  rays.  And  this  may  not  be  the  same  as  the  slow  regular 
vibration  which  riparia  and  transversa  give  to  their  webs.  At 
any  rate,  this  may  be  brought  about  by  bringing  some  object  into 
the  spider's  range  of  vision  which,  if  she  is  otherwise  undis- 
turbed, -seems  to  be  about  one-half  an  inch.  Other  disturb- 
ances may  also  cause  it.  The  spider  may  remain  in  the  centre 
and  .shake  the  web  or  run  to  an  upper  comer  shaking  the  web 
as  she  goes. 

The  usefulness  of  this  instinct  is  not  far  to  seek.  Any  enemy 
that  is  in  pursuit  over  the  web  is  placed  in  close  straits  in 
order  to  avoid  the  sticky  concentric  or  parallel  threads;  or  what 
is  better  still  any  large  insect,  a  grasshopper,  for  example, 
which  has  only  a  partial  lodgment  and  would  do  the  web  great 
harm  if  allowed  to  kick  undisturbed,  is  aided  in  his  efforts  to 
escape. 

Vision  in  Spiders. 

This  .section  follows  immediately  that  on  the  instinct  of  .shak- 
ing the  web  because  it  was  the  manifestation  of  this  latter 
that  led  me  to  observe  and  test  the  sense  of  sight  in  spiders. 
As  I  have  already  said,  the  object,  the  sight  of  which  is  to  in- 
duce the  vibration  must  be  brouglit  very  near  to  the  spider. 
.  But  I  soon  observed  that  after  the  vibration  was  started  the  ob- 
ject need  not  be  brought  at  all  so  near  in  order  at  once  to  cause 
the  spider  to  increase  the  amplitude  of  the  vibration.  After 
this  increase  subsided  another  test  could  be  made  with  the  same 
results.  Many  tests  have  been  made  in  this  way.  At  least  1 
am  convinced  that  to  awaken  the  spider,  so  to  speak,  with  a 
preliminary  disturbance  is  sufficient  to  increase  her  range  of 
vision,  at  least,  some  six  or  eight  times.  This  was  for  a  piece 
of  white  card-board  one  inch  square  aud  fastened  to  the  end  oi 
a  brass  wire  so  that  it  might  be  handled  conveniently.  With 
riparia  I  have  noted  that  a  movement  of  my  body  two  and  one- 
half  feet  away  was  followed  by  an  increase  of  vibration.  Fur- 
ther experimentation  is  necessary  before  1  can  be  absolutely 
certain  that  jars  were  entirely  eliminated.  I  have  thought  that 
clothes  light  in  color  and   moving  objects  were  detected  when 
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farther  away  than  darker  and  fixed  objects.  Of  course,  if  the 
spider  is  tested  while  she  is  shaking  the  web  this  is  equivaleot 
to  making  the  object  move. 

Another  sign  which  they  give  on  seeing  an  object  consists 
in  elevating  slightly  the  posterior  end  of  the  abdomen.  The 
distance  which  is  safhcient  to  produce  this  is  about  one  inch. 
Thi»  would  seem  to  be  about  the  normal  limit  of  vision  for 
E.  trifoHum  so  far  as  I  have  been  able  to  test  it.  One  of 
the  latter  species  failed  to  see  another  individual  of  her  own 
species,  which  was  made  to  invade  her  nest,  until  very  near. 
Agelena  naevia  did  not  spring  for  flies  until  they  were  about 
the  same  distance  from  her.  I  have,  nevertheless,  seen  a 
Phidippus  tripunctatus  jump  a  distance  of  fully  an  inch  and  a 
half  and  catch  another  spider,  Tetragnatha  laboriosa,  which 
was  eating  a  fly  in  her  own  web. 

The  distance  given  above  for  Argtopf,  at  which  they  seem 
to  detect  the  presence  of  objects  is  not  by  any  means  unheard 
of.  Heutz  and  Bingley  have  both  given  to  spiders  a  very  keen 
sense  of  sight.  The  Peckhams  (41,  p.  402)  on  the  basis  of 
their  observations  of  both  males  and  females  make  the  follow- 
ing statement :  "The  ocelli  of  some  spiders,  then,  enable  them 
to  see  objects  at  a  distance  of  at  least  ten  inches."  Forel  (24). 
however,  calls  a  fly  stupid  that  could  not  escape  from  a  spider, 
but  he  probably  underestimates  vision  in  spiders. 

The  spiders  of  the  authors  just  quoted  are  perhaps  the  more 
active  or  hunting  spiders.  It  is  not  a.sserted  here  that  the  large 
and  sluggish  Argiope  can  do  more  than  detect  the  pre.sence  of 
an  object  at  a  distance  of  six  to  ten  inches.  It  would  be  quite 
another  thing  for  them  to  distinguish  a  fly  or  another  small 
spider  as  prey  and  spring  upon  it  at  this  distance.  But  the 
question  may  very  well  be  asked  :  Would  it  not  be  rational 
to  suppose  that,  after  being  made  to  vibrate  once  and  thus  put 
on  the  alert,  the  spider  should  be  able  to  see  farther  and  lietter 
and  thus  at  any  rate  detect  the  mere  presence  of  a  large  and 
light  colored  object?  It  will  be  recalled  that  Dahl  gave  spiders 
both  a  far  and  near  range  of  vision  although  their  eyes  consist 
of  eight  of  the  simple  ucelti  of  insects  and  have  little  or  no 
power  of  accommodation. 

It  may  be,  however,  that  all  we  have  in  the  above  is  a  proof 
that  atteative  vision  in  spiders  is  more  effective  than  inattentive 
vision.  As  suggested  in  the  section  on  Feeding  Habits,  there 
is  some  proof  that  the  spider  must  be  6rst  awakened  before  she 
starts  off  to  catch  and  wrap  an  ensnared  insect.  These  results 
on  vision  would  indicate  all  the  more  that  the  spider  is  in  a 
more  or  less  sleepy  condition  while  she  is  in  the  nest  or  stand- 
ing in  the  middle  of  the  web.  The  spider's  manner  of  life  is 
such  that  we  might  expect  it  to  require  periods  of  profound 
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rest.  The  making  of  the  complex  web  in  from  three-qnarters  of 
an  hour  to  two  hours,  as  well  as  the  wrapping  of  prey,  demands 
the  expenditure  of  an  extraordinary  amount  of  energy  in  a 
comparatively  short  time.  It  would  seem  best,  then,  to  regard 
the  above  facts  as  most  satisfactorily  explained  by  greater 
alertness. 

The  Mating  Instinct  in  Argiopb. 

This  instinct  is  one  of  the  most  interesting  in  spiders,  or  for 
that  matter  in  the  whole  animal  kingdom,  and  this  is  especially 
true  when  the  subject  is  approached  from  a  psychological  point 
of  view.  Some  of  the  difEcult  questions  that  press  for  answer 
may  be  stated  as  follows :  What  starts  the  male  in  his  search 
for  the  female  and  does  he  search  for  her  at  random  or  Is  he 
guided  by  some  sense  or  senses  susceptible  to  special  stimuli  ? 
Do  males  of  closely  allied  species  ever  get  on  the  webs  belong- 
ing to  other  species?  Are  there  definite  steps  in  the  male's  ap- 
proach to  the  female?  How  far  is  it  true  that  there  is  a  battle 
for  supremacy  among  the  males?  Does  the  female  exercise 
any  choice  among  the  males  ?  These  and  other  questions  are 
suggested  in  the  investigation  of  this  instinct. 

In  what  follows  I  shall  not  try  to  solve  any  of  these,  but 
merely  oflfer  a  few  facts  gathered  in  an  incidental  way  on  some 
of  the  questions  raised.  My  obser^'ations  are  confined,  so  far, 
to  two  species,  A.  transversa  and  riparia.  The  male  of  riparia 
was  first  observed  on  the  edge  of  the  web,  or  on  the  side- 
screens  to  the  web,  of  the  female.  In  a  few  instances  the  male 
made  a  very  imperfect  web  of  his  own.  The  next  step  showed 
the  male  above  the  female  at  the  upper  edge  of  the  web,  and 
on  the  same  side.  From  here  he  gradually  went  down  toward 
the  female  and  often  stood  for  hours  an  inch  or  so  distant.  Next 
the  male  spent  several  hours,  in  one  case  a  day  or  more,  on  the 
opposite  .side  of  the  web  and  very  dose  to  the  female.  With 
the  male  in  any  of  these  positions  one  could  easily  see  that  he 
was  keenly  alive  to  evcr>*  movement  of  the  female.  If  the  wind 
shook  the  web  so  as  to  make  it  necessary  for  her  to  readjust 
herself,  the  male  followed  her  with  a  readjustment  of  his  own. 
Just  before  she  moulted  the  male  again  took  his  position  on  the 
same  side  of  the  web  and  immediately  above  her.  See  Fig.  8. 
This  moulting  takes  a  variable  time  with  diSereut  females. 
My  observations  as  to  the  manner  of  moulting  agree  perfectly 
with  those  of  Montgomery  (38,  p.  145).  He  says  "the  moult 
in  all  spiders  follows  the  same  plan:  a  horizontal  split  of  the 
old  skin  along  the  side  of  the  abdomen  and  of  the  cephalotborax 
(here  just  above  the  leg  and  the  jaws),  so  that  the  skin  breaks 
into  a  dorsal  and  ventral  piece.  This  is  quite  different  from  the 
process  of  moult  in  insects  and  cmslacea."     This  manner  of 
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Fig.  8. 

Thla  flrure  reprMcoU  tbe  third  main  ftep  In  the  ipprtwch  of  tbe  male.  M..  to  tbe 
femBlc,  P..  In  the  matliigof  Argiopt  h-antversa  (sec  text).  It  Buy  alflo  represent  tbe 
end  of  the  first  step. 

splitting  horizontally  is  very  well  shown  in  Fig.  ii  below.  In 
cue  case  tbe  moulting  and  copulation  was  all  done  in  four  hours. 
In  another,  tbe  female  was  beginning  to  moult  in  the  morning  at 
eight  A.  M.,  copulation  began  at  5.45  p.  m.,  and  the  male  was 
caught  and  wrapped  by  the  female  at  7.07  p.  m.  During  the 
latter  part  of  the  moulting  while  the  female's  legs  were  about 
half  out  of  the  old  skin,  the  male  was  constantly  following  the 
progress  of  the  moulting.  The  moment  she  freed  herself  from 
the  old  skin  he  took  the  position  shown  ia  the  accompanying 
drawing.  She  hung  suspended  by  the  wide  strand  of  web 
which  had  exuded  from  the  spinnerets  while  she  was  moult- 
ing and  which  is  clearly  shown  as  attached  to  tbe  old  moult, 
her  legs  all  hanging  limp.  After  a  time  she  supported  her- 
self by  taking  hold  of  the  threads  of  the  side-guard  of  her 
web.  After  one  hour  and  tweuty-two  minutes  of  copulation 
she  suddenly  brushed  the  male  oft  and  wrapped  him  as  she 
would  any  other  prey  leaving  him  attached  to  the  strand  to 
which  she  had  been  hanging,  She  then  took  her  position 
head  down  in  the  centre  of  her  web.  See  Fig.  12,  which  shows 
the  sequel  of  many  acts  of  mating  with  the  Argiope.  The  next 
morning  conditions  were  unchanged  except  that  she  hmd  cut 


ThU  figure  allows  the  •«con<l  »tep  in  the  appmach  of  the  male  toward  the  female 
in  A  rgtofe  riporia.  Aiiv  of  theae  figures  Itluatrating  the  matioK  of  one  of  these  two 
•peeiea  illustrate  that  cl  the  other  a*  well. 


Fig.  io. 

This  fisurentpreMDts  the  copulation  of  vIvrtc^r^terM.    The  fei 
dropped  from  the  movltcd  akia,  tn.  a.;    m.  Is  the  male. 
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out  the  moulted  skin  which  bad  lodged  in  the  lower  part  of 
the  web  with  the  wrapped  male  still  suspended  from  it. 

While  I  believe  the  above  process  often  happens,  the  death  of 
the  male  is  not  always  the  sequel,  nor  does  he  always  succeed  in 
taking  advantage  of  the  female's  moulting  to  secure  the  neces- 
sary position  for  copulation.  In  another  case  the  female  had 
moulted  and  yet  the  male  made  many  attempts  toapproach  her. 
At  times  she  seemed  passive,  but  at  others  she  was  hostile  and 
drove  him  away.  At  night,  when  observations  were  discon- 
tinued, he  rested  with  one  fore  foot  on  one  of  her  hind  feet. 
The  following  morning  she  had  disappeared  leaving  him  alive 
ou  the  web.  In  this  case  the  male  failed  to  take  advantage  i 
the  female's  helplessness,  immediately  following  moulting,  or 
she  failed  to  entrap  him  after  coition  was  accomplished,  and  he 
continued  in  his  attempts  for  repeated  copulation.  When  I 
placed  him  on  the  sticky  part  of  another  web  he  was  immedi- 
ately caught  and  wrapped.  (In  another  case  I  atoned  for  this 
act  by  freeing  a  male  who  had  stuck  to  the  web  oiriparia.  He 
lost  two  legs  in  the  accident. )  The  males  must  keep  free  from 
the  adhesive  spirals  if  they  would  be  safe. 

What  must  have  been  a  similar  case  was  observed  in  A, 
transversa.  The  male  had  gone  through  the  same  steps  as  fori 
riparia.  He  was  present  at  the  mouUing  and  may  have  suc-f 
ceeded  in  the  act  of  coition  for  a  few  seconds  during  the  moult' 
ing.  but  following  this  he  did  not  again  succeed  in  copulating 
although  he  made  every  effort  to  do  so.  Most  of  his  e6foris 
were  confined  to  the  dorsal  side  of  the  abdomen  on  the  oppo- 
site side  from  the  reproductive  organs  of  the  female.  His  palpi 
were  repeatedly  thrust  into  the  skin  of  her  back,  or  posteriori 
part  of  the  ventral  side.  The  drawing  below  shows  him  in  the^ 
act  of  doing  this.  After  continuing  his  unsuccessful  attempts 
for  two  hours,  during  the  latter  part  of  which  he  rested  ofteu,  he 
seemed  to  give  up  altogether.  The  female  was  small  and  this 
was  probably  not  her  final  moult.  She  was  hostile  whenever  he 
shook  the  web.  This  made  me  curious  to  know  if  the  female 
would  ever  be  other  than  hostile  if  the  male  shook  the  web. 
Of  course,  while  she  is  helpless  through  moulting  it  would 
make  no  diflference.  My  observations  point  to  the  fact  that 
the  male  not  finding  the  female  ready  to  moult  leaves  to  return 
another  day;  also  to  his  mating  with  more  than  a  single  female. 
It  is  quite  possible  that  the  moulting  of  the  female  is  in  part  a 
resf>onse  to  the  appearance  of  the  male.  Two  hours  later  in 
the  first  ca.se  described  above  the  female  had  cut  out  the 
moulted  skin  and  the  males  were  gone.  One  week  later  she 
was  found  dead  in  her  web  with  her  abdomen  twisted  over 
to  one  side.  Whether  the  male  in  his  attempted  coition  caused 
her  death  cannot  certainly  be  known.  Her  manner  of  death 
is  the  only  one  of  the  kind  I  have  observed. 
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Fig.  It. 

PilT-  ti  reprvBCDta  an  ittentpted  copulation  In  Argiaht  /raMnvna.    The  female  baa 
tu«t  tooiilt«da*  in  the  precedlns  figure.    The  precemng  slepa  in  tbe  two  cases  were 

nuch  the  same. 

That  nature  has  taken  as  careful  precautions  to  insure  the 
fertilization  of  the  female  spider  as  she  has  the  queen  bee  and 
ant,  though  probably  not  in  such  a  prodigal  way.  is  proved  by 
the  fact  that  often  there  are  two,  or  more,  and  sometimes  even 
five,  males  on  the  web  with  one  female.  Fig.  8  shows  but  two 
of  the  three  males  which  were  present. 

The  above  cases,  which  are  the  only  complete  examples  of 
approach  and  copulation  I  have  seen,  prove  that  riparia  and 
transx'ersa  are  very  similar  here  as  In  other  respects.  But  with 
both  I  have  followed  the  approach  of  the  male  for  days  only 
to  find  afler  a  few  hours'  absence  the  moulted  skin  of  the 
female  and  the  wrapped  male.  In  several  cases  the  approach  of 
the  male  was  the  same  as  in  the  completed  acts  observed.  It 
is,  at  any  rate,  clear  that  the  interpretation  which  McCook 
gave  to  his  and  Emerton's  findings,  which  are  represented  in 
Fig.  12,  is  not  the  only  one.  Such  do  not  always  mean  that 
the  male  has  been  too  urgent  in  his  attention  to  the  female. 

I,et  us  return  to  our  general  questions.  In  the  first  place, 
it  would  seem  improbable  that  the  male  is  lead  by  sight  in 
searching  out  the  female.  The  distances  are  without  doubt 
too  great  for  his  poor  vision.  Is  it  something  akin  to  the  an- 
tennal  sense  in  ants  and  bees,  of  which  Forel  (25)  and  Miss 


Fielde  (22)  have  Riven  such  good  accoants?  Judging  from  the_ 
few  observations  I  have  made,  this  seems  iraprobable.  A  male 
of  .4.  transversa  who  had  conformed  ostensibly  to  all  the  regu-^ 
lar  rules  in  paying  his  respects  to  the  female,  finally  lost  her, 
probably  because  both  "feigned"  and  dropped  to  the  ground 
at  my  approach.  She  came  up  about  six  inches  distant  from 
the  old  web  and  moulted  without  his  presence.  An  hour  or 
two  laler  he  began  to  wander  alx>ut  and  his  curve  of  search  so 
far  as  I  plotted  it,  seemed  to  be  a  wholly  aimless  one.  It  very 
much  resembles  those  given  by  the  Peckhams  (41,  p.  400)  for 
spiders  in  search  for  their  cocoons, 

Again  I  found  a  male  of  A.  transversa,  with  the  third  leg 
gone  from  the  left  side,  ou  a  web  of  £.  trifolium.  The  next 
day  he  was  suitor,  No.  2,  to  a  female  of  ^.  transversa  some 
three  feet  away.  Hence,  it  would  seem  quite  certain  that 
McCook's  surmise  that  male  spiders  at  times  make  mistakes  is 
an  actual  fact.  It  also  seems  quite  probable  that  males  of  A, 
transversa  and  riparia  should  make  mistakes  of  the  kind  just 
mentioned  since  they  are  so  closely  allied  and  similar  in  habits. 
These  examples  rather  point  to  the  fact  that  male  spiders  find 
the  webs  of  the  female  at  random.  Further  progress  might 
well  be  due  to  tactual  and  visual  stimuli. 
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After  he  has  located  the  female,  what  are  the  reasons  for  his 
fear  of  the  female  and  his  caution  in  approaching  her?  We 
have  seen  in  the  above  account  that  he  does  manifest  both  cau- 
tion and  fear,  and  the  typical  approach  in  spiders  would  seem 
to  be  by  a  series  of  acts  almost  as  formal  as  is  to  be  fonnd  in 
the  best  human  society.  In  the  first  place  all  solitary  spiders 
instinctively  separate  from  each  other  as  soon  as  they  leave  the 
cocoon.  The  female  spiders  which  I  have  placed  on  another's 
web.  seem  to  be  in  great  haste  to  get  off.  Can  it  be  that  the 
maJe  has  some  of  this  instinctive  fear  of  the  female's  web  ? 
Yet  this  fear  and  caution  must  ^ve  way  at  the  right  time  to 
the  sexual  impulses  which,  of  course,  must  be  strong,  in  order 
that  the  male  accomplish  the  one  thing  whereunto  he  is  sent. 
The  male  must  reach  a  high  state  of  excitement  before  coition 
takes  place.  This,  of  course,  is  necessary  to  insure  the  best 
results  of  coition.  Montgomery  (38,  pp.  135  and  142),  to 
whose  excellent  article  I  owe  much,  holds  that  mating  la 
spiders  is  more  remarkable  than  in  other  animals  because  the 
male  must  charge,  and  perhaps  recharge,  the  palpi  with  sperm. 
Lastly,  the  male  must  learn  that  the  female  is  not  hostile. 
This,  in  the  spiders  here  considered,  is  indicated  to  him  by  her 
remaining  quiet. 

In  the  above  statements  do  we  find  any  support  for  believing 
that  there  Is  a  choice  by  the  female  of  the  most  beautiful  or 
active  males?  The  males  on  one  web,  Fig.  8,  did  fight  for 
supremacy.  In  the  case  described  above  where  the  male  did 
not  succeed  in  copulating  the  two  males  on  the  side  had  an  en- 
counter. The  one  farthest  away,  or  the  one  I  had  previously 
selected  as  the  smallest,  retreated.  The  victor,  or  second  in 
size,  then  approached  the  largest  one  which  happened  at  the 
moment  to  be  resting.  But  the  aggressor  suddenly  beat  a 
hasty  retreat,  leaving  the  largest  male  to  continne  his  attentions. 
The  males  of  these  species  do  not  go  through  the  antics  or 
"showing-off"  acts  which  are  found  in  other  species.  They, 
however,  do  struggle  for  supremacy,  and  Montgomery  (38,  p. 
144)  very  probably  is  right  whcu  he  says  that  the  female 
chooses  that  male  which  "first  and  most  surely  announces  by 
his  movements  that  he  is  a  male."  The  largest  and  therefore 
earliest  to  develop,  as  I  was  able  to  select  beforehand  in  the 
above  example,  would  naturally  do  this. 

Can  we  account  for  all  the  facts  by  natural  instinct,  pure  and 
simple,  or  must  intelligent  adaptation  on  the  part  of  the  indi- 
vidual spider  be  appealed  to?  Given  a  physiological  change  in 
the  male  spider  which  is  uot  without  its  analogy  in  the  in- 
stinctive actions  of  other  animals,  for  example,  in  the  niigra* 
tion  of  birds  and  salmon,  he  begins  his  search  for  the  female. 
Once  on  the  web,  at  the  edge  or  on  the  side  screen,  he  next 


PORTBR : 


goes  to  the  upper  edge  and  then  down  to  within  about  one 
inch  of  her,  then  on  opposite  side.  If  she  feels  for  him  at  any 
time  he  retreats.  Next  he  goes  to  the  same  side,  and  just  about 
now  the  moulting,  if  it  is  going  to  take  place,  should  be  indi- 
cated by  her  flexed  legs  and  body  farther  out  from  the  web 
thau  is  usual.  If  she  moults,  the  male  constantly  follows  the 
progress  of  this  act.  At  once  when  her  legs  drop  from  the 
moult  he  is  in  position  and  coition  begins.  Montgomer>*  (38, 
p.  135)  has  shown  that  this  may  last  hours  or  seconds  and  may 
be  repeated  many  times  depending  on  the  species.  He  has  also 
(p.  125)  emphasized  the  variation  to  be  observed  in  some  of 
his  species.  While  the  series  of  acts  constituting  mating  must 
allow  for  some  variation,  the  acts  of  both  sexes,  when  condi- 
tions are  favorable,  appear  to  be,  in  the  two  species  here  con- 
sidered, pretty  definitely  correlated  with  each  other.  IntelU* 
gent  adaptation,  to  any  great  extent,  is  perhaps  uncalled  for 
in  their  explanation. 

Tropisms  vbrsus  Plasticity  in  Instinct. 

Are  there  any  reactions  in  spiders  which  may  be  denomi- 
nated tropisms?  Almost  from  the  very  first  I  have  been  on  the 
lookout  for  such  reactions.  For  the  present  I  have  concluded 
that  there  are,  at  least,  a  few  such  which  arc  unvarying  enough 
to  be  classed  under  this  head, — namely,  that  of  standinginthe 
web  with  head  down,  the  way  the  Epeirae  stand  in  the  nest, 
their  thygmotactic  reaction  to  sides  of  the  nest,  the  direction  in 
which  the  guide  lines  or  temporary  spirals,  and  the  outer  per- 
manent sticky  spirals  are  put  in.  Figs,  i,  and  8-12  inclusive, 
illustrate  the  first  of  these  reactions;  Figs.  4  and  5,  the  second. 
Standing  in  the  centre  of  the  web  with  head  down  is  also  true 
of  the  males  of  Argiape.  The  spiders  that  have  nests  hold 
approximately  this  same  position  much  of  the  time.  When 
they  stand  in  the  middle  of  the  web  they  orient  themselves 
in  exactly  the  same  way  as  the  Argwpe.  It  is  tme  that  in  tak- 
ing this  position  all  are  facing  the  lower  part  of  the  web,  which, 
since  it  constitutes  the  larger  half,  allows  them  more  readily 
to  locate  and  wrap  their  prey.  Bui  we  must  suppose  that 
gravity  is  one  of  the  forces  toward  which  they  are  reacting. 
This  is  always  the  same.  Spiders  also  orient  themselves  un- 
mistakably with  reference  to  the  centre  of  the  web.  both  in  the 
original  construction  of  it  and  in  the  nse  of  it  later.  Directions 
within  the  web  are  all  the  same  when  once  the  centre  bos 
been  located.  Indeed,  if  we  enumerate  the  conditions  to  which 
spiders  must  adapt  themselves,  gravity  and  direction  are  the 
only  ones  which  at  once  appeal  to  us  as  being  constant.  Yet 
it  is  evident  that  there  are  relatively  few  tropisms  in  spiders. 
It  is  surprising  and  almost  incomprehensible  how  Long  we  have 
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held  to  the  belief  in  the  non- variableness  of  instincts.  They 
must  of  necessity  vary  if  the  individual  is  to  use  them  in  liv- 
ing successfully  in  an  environment  that  in  many  ways  is  one 
thing  to-day  and  quite  another  to-morrow. 

Do  the  many  variations  pointed  out  above  prove  that  the 
spiders  here  concerned  have  intelligence?  Not  conclusively  it 
seems  to  me.  A  few  of  the  acts  observed  which  are  similar  to 
those  noticed  by  Dahl  do  point  that  way.  But  many  of  the 
variations  fall  under  one  or  the  other  of  the  very  suggestive 
classifications  of  Wagner  (67)  which  are  quoted  with  approval 
by  Rainbow.  These  are  first  "deviations  of  instinct,"  and, 
second,  "variations  of  instinct."  The  first  are  slight  and  have 
no  value  in  the  struggle  for  existence.  The  secoud  are  greater 
variations  from  the  instinctive  procedure  of  the  species.  They 
may  be  seized  upon  by  evolution  and  affect  the  future  develop- 
ment of  the  species.  There  are  many  examples  of  these  in 
spiders.  Such  as  the  omission  of  the  zigzag,  or  the  "darning" 
of  the  centre,  the  putting  in  of  more  outer  spirals  above  than 
below  the  centre,  £.  trifolium.  strix,  and  sclopetaria  standing  in 
the  centre  of  the  web  instead  of  the  nest,  the  different  methods 
of  treating  prey,  etc. 

To  emphasize  further  the  place  which  plasticity  should  hold 
in  our  scheme  of  explanation  of  animal  activities  it  is  only  nec- 
essary to  refer  to  Prof.  Forel's  recent  publications  (24,  pp.  562 
and  563).  He  writes  in  substance  as  follows  :  In  our  study  of 
insect  psychology  we  must  avoid  two  evils,  (i)  that  of  identi- 
fying our  miud  with  that  of  the  animal,  and  (2)  of  imagining 
that  with  our  present  knowledge  we  are  able  to  construct  the 
insect  mind.  On  the  contrary  we  must  recognize  that  this  in- 
sect mind  and  the  senses,  which  when  functioning  awaken  it, 
are  derived  from  the  primitive  life  of  protoplasm.  This  life, 
so  far  as  it  is  characterized  by  irritability  of  the  nervous  sys- 
tem and  connected  with  a  contraciUe  muscular  system,  mani- 
fests itself  in  two  ways.  First,  as  automatic  or  instinctive 
activity  and.  secondly,  as  plastic  or  intelligent  activity.  The 
former  is  more  or  less  adapted  to  the  circumstances  of  the 
specialized  life  of  a  variety,  species,  or  genus.  It  is  insidiously 
analogous  to  the  action  of  a  machine.  But  nearly  all  the  re- 
cent work  in  Animal  Psychology  clearly  shows  that  those  ver>' 
animals  from  the  reactions  of  which  the  adherents  of  the  the- 
ory that  animals  are  "reflex  machines,"  get  their  best  exam- 
ples, are,  in  reality,  able  to  modify  their  actions,  use  a  method 
of  "trial  and  error,"  and  do  have  plasticity. 

Any  attempt  to  divide  activities  into  Reflex,  Instinctive  and 
Voluntary  does  as  much  injustice  to  real  life  in  the  animal 
series  (as  it  is  hoped  tlie  many  observations  and  facts  of  spi- 
der life  given  above  will  help  to  prove),  as  it  does  to  divide 
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the  human  mind  according  to  the  old  faculty  psychologry. 
This  seems  to  me  doubly  true  of  the  higher  invertebrates  such 
as  the  ant,  bee,  wasp,  and  spider.  Weisroann(7oa,  p.  162)  says, 
**A  sharp  line  of  distinction  between  either  Reflexes  and  In- 
stincts, or  between  the  latter  and  voluntary  acts,  is  not  to  be 
made.  They  shade  over  into  each  other  and  this  is  quite 
equivalent  to  saying  that  In  plylctic  development  transitions 
from  one  form  of  activity  to  another  have  occurred."  If  the 
above  is  true  it  follows  that  a  ''deviation  or  variation  of  in- 
stinct" may  very  well  offer  a  basis  for  the  development  of 
intelligence. 

As  Miss  Washburn  (69)  has  already  pointed  out.  Professor 
Royee,  in  bis  "Outlines  of  Pfivchology,"  has  done  inestimable 
service  to  Psychology  by  the  manner  in  which  he  has  made  the 
results  of  Animal  Psychology  contribute  both  to  the  view 
point  and  manner  of  treatment  of  his  subject  matter.  His 
use  of  the  Troplsnis  is  peculiarly  suggestive.  He  says  (56,1 
pp.  142-143)  "The  researches  of  Loeb  and  others  have  called! 
attention,  in  the  recent  literature  of  genetic  psychology,  to  the 
vast  importance  which  is  possessed,  in  all  grades  of  animal  life, 
by  the  types  of  reaction  which  have  been  called  the  tropism  of 
Orientation.  We  earlier  made  mention  of  such  reactions  whea 
we  were  speaking  of  the  various  tropisms  which  Loeb  has  ex- 
perimentally examined,  as  they  exist  in  lower  organisms.  The 
general  character  uf  such  reacticms  is  that  they  determine,  in 
an  organism  of  a  given  type,  a  certain  characteristic  normaK 
position  of  the  organism  with  reference  to  its  environment,  and! 
certain  equally  characteristic  tendencies  on  the  part  of  the 
organism  to  recover  its  uormal  position  when  it  is  for  any  rea- 
son temporarily  lost,  and  to  assume,  in  the  presence  of  stimuli 
of  certain  types,  certain  directions  of  movement  and  certain 
attitudes  which  may  persist  through  a  great  variety  of  special 
activities.  The  phenomena  here  in  question  are.  in  a  sense, 
very  familiar  to  us  all.  The  animal  laid  upon  its  back  may 
struggle  back  again  to  the  normal  position.  Or  again,  the 
human  being  when  engaged  in  normal  activities  either  sits  or 
stands  erect.  When  the  eyes  are  engaged  in  their  normal 
activity,  the  head  is  held  erect,  or,  if  these  normal  attitudes 
are  modified,  as  in  reading  or  in  writing,  the  modification 
occurs  only  within  certain  limits.  To  attempt  to  carry  on  the 
same  activities  when  lying  on  one's  back,  leads  to  discomfort, 
and  interferes  with  the  normal  special  movement  of  the  eyes. 
It  is  thus  a  familiar  fact  that  a  certain  orientation  of  body,  that 
is,  a  certain  general  direction  of  the  organism  with  referenc 
to  the  most  important  kinds  of  stimulation  which  are  falling 
upon  it,  is  a  condition  prior  to  all  special  activities.  Hence  the 
reactions  of   orientation  are  amongst   the   most   fnndamentall 
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phenomena  of  bealthy  life.  Profound  disturbances  of  orienta- 
tiou  necessarily  imply  very  considerable  defects  and  in  most 
cases  very  gravely  important  defects,  in  central  functions. 
Thus  our  responses  to  our  environment  are  not  only  special 
deeds,  such  as  grasping  this  object,  or  looking  at  that  object, 
but  include  general  attitudes,  namely,  such  acts  as  sitting  or 
standing  erect  or  holding  the  head  up  in  order  that  we  may 
see.  And  the  special  acts  are  always  superposed  upon  the 
general  acts,  in  such  wise  that  if  the  general  tropisms  of  ori- 
entation are  seriously  disturbed,  the  special  acts,  however 
habitual,  will  be  interfered  with  or  will  prove  to  be  impossible." 

Further  on  in  the  discussion  of  Active  Attention  (pp.  329- 
330)  the  same  author  says,  "In  brief,  whoever  is  persistently 
attentive  is  expressing  an  attitude  of  the  organism  which  has 
the  essential  character  of  the  now  freciuenlly  mentioned  'tro- 
pisms' of  the  animals  of  Loeb's  experiments." 

As  will  be  evident  from  what  has  been  said  above  of  "tro- 
pisms" in  spiders,  this  creature  furnishes  us  with  an  excellent 
example  of  the  fundamental  tropisms  of  orientation  and  also 
of  direction.  While  in  a  few  cases  these  are  like  the  tropisms 
in  many  other  animal  forms,  they  are  more  adaptive.  The 
spider  is  capable  of  carrj'ing  on  other  and  special  activities 
without  exact  orieutatiou,  though  It  is  true  that  she  would  feel 
more  at  home  if  normally  oriented.  Professor  Royce's  view 
that  the  "tropisms"  are  the  basis  of  Attention,  even  of  Active 
Attention,  seems  to  me  possible  only  on  the  assumption  that 
instinctive  activities  su£Eer  variations  such  as  may  be  seized 
upon  by  natural  selection.  It  is  hoped  that  the  present  paper 
will  help  to  show  that  the  life  of  spiders  furnishes  us  with 
some  proofs  of  this. 

Summary. 

1.  The  spiders  whose  names  are  given  on  page  314  show 
wide  variation  in  color  markings  and  degree  of  development. 
They  also  show  great  variation  in  selecting  a  place  for  a  web 
and.  for  those  that  build  one,  the  nest  and  the  choice  of  material 
for  the  same. 

2.  In  making  the  web  they  seem  to  be  able  to  adapt  them- 
selves to  the  peculiarities  of  the  place  or  supports  for  the  web. 
They  may  make  unusually  strong  any  part  of  the  web  if  ex- 
ternal conditions  require  it.  A  change  by  the  spider  to  a  very 
different  place  has  led  to  the  greatest  variation. 

3.  The  webs  vary  from  the  normal  slant,  the  upper  outer 
spirals  may  be  more  numerous  than  the  lower  ones,  which  in  a 
way  is  equivalent  to  turning  the  web  upside  down.  Those  that 
put  in  a  zigzag  or  ' '  winding  stair ' '  may  in  many  cases  put  in 
only  the  lower  half  of  it,  or  omit  tt  altogether  and  the  centre 


352 


PORTBR 


may  be  left  undarned.  When  a  spider  has  the  same  branched 
twig  in  which  to  sling  her  web,  she  gives  to  almost  each  new 
web  a  dififerent  slant. 

4.  As  for  the  number  of  parts  it  will  be  readily  seen  from 
the  tables  that  these  vary  within  limits.  The  variation  among 
members  of  the  same  species  as  the  "mean  variation"  shows 
is  too  great  to  be  the  product  of  au  instinct  followed  with 
mathematicat  precision.  In  the  case  of  successive  webs  of  the 
same  individual  the  same  variation  is  found.  The  results  ob- 
tained for  the  group  cannot  be  due,  therefore,  to  differences 
between  individuals  only.  Since  all  of  the  Orb-weavers  have 
the  same  .sorts  of  changes  in  conditions  to  meet  it  is  to  be  ex- 
pected that  their  variations  would  be  of  the  same  kind  and  de- 
gree. Such  is  actually  the  case — A rgiope  transversa,  Epeira 
irifolium,  and  Epeira  schpeiaria  showing  a  striking  agreement 
in  both  specific  and  individual  variation.  The  counts  for  indi- 
vidual Epeira  strix,  Epeira  pata^iaia,  Argiope  riparia,  and 
Epeira  corticaria  show  the  same  thing. 

5.  The  young  spiders,  especial! y  of  £".  schpeiaria,  have  been 
watched  spinning  their  webs  and  some  of  these  have  been 
counted.  They  probably  choose  the  site  for  their  web  in  the 
same  way  as  the  old.  They  certainly  make  the  web  as  rapidly 
and  they  are  really  more  perfect  since  the  webs  are  so  small 
that  a  large  enough  niche  can  be  ea.sily  found  and  the  weight 
of  the  spider  does  not  bend  the  threads  so  that  they  stick  to- 
gether. I  have  also  seen  webs  of  the  young  of  A.  riparia. 
They  are  as  perfect  as  those  of  the  old,  if  not  more  so.  Young 
of  £".  angulata  have  been  seen  spinning  the  web  and  they  were 
as  adept  as  the  old. 

6.  The  feeding  habits  of  spiders  show  powers  of  modifica- 
tion that  seem  to  be  intelligent.  Dahl's  experiments,  as  also 
those  of  the  Peckhams,  point  to  the  fact  that  spiders  arc  able  to 
pro6t  by  experience,  and  have  a  memory  lasting  a  few  hours. 
Such  of  my  tests  and  observations  as  would  prove  this  for  the 
spiders  here  dealt  with  are  inamclusive.  E.  strix,  E.  sdopeta- 
ria,  and  A.  transversa  usedifferent  methods  with  different  prey. 
A.  ripaHa  refused  after  a  first  trial  to  wrap  what  is  not  food 
and  later  ignored  its  presence  in  the  web. 

7.  The  time  of  spinning  of  the  web  depends  on  the  species. 
It  is  verj"  probable  that  A.  transversa,  A.  riparia  and  E.  tri/o- 
iium  spin  their  webs  at  the  first  appearance  of  light  in  the 
morning.  Old  E.  schpetaria  and  E.  angulata  spin  at  nightfall. 
Young  of  both  the  latter  spin  at  almost  any  time  of  day.  E, 
schpetaria  move  about  at  early  dawn  and  may  spin  then  if  they 
have  not  spun  the  evening  tx^ore.  The  reaction  to  light  here 
is  a  pretty  de6nite  one. 

8.  Theweb-shakiuginstinctismost  marked  in  ^^  Argiope. 
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In  fact,  only  one  case  approaching  the  slow  rhythmic  swings 
which  they  give  to  the  web  has  been  observed  in  the  other  spe- 
cies and  that  in  F..  sdopetaria.  It  is  brought  about  by  touch- 
ing or  otherwise  disturbing  the  spider. 

9.  Tests  with  these  spiders  in  a  slate  of  rest  and  after  they 
have  been  made  to  shake  the  web,  or  have  otherwise  been  put 
on  the  alert,  show  that  they  have  a  range  of  distinct  vision,  at 
least  six  to  eight  times  that  of  clear  vision  under  ordinary  cir- 
cumstances, which  is  about  two  centimeters.  It  may  be  more 
for  very  large  and  light  colored  objects. 

10.  The  approach  of  the  male  in  the  mating  of  the  Arghpe 
is  probably  divided  into  a  number  of  fairly  definite  steps.  The 
male  seems  to  hunt  at  random  until  he  finds  the  web  of  the 
female.  He  then  approaches  her  from  the  upper  edge  of 
the  web  on  the  same  side.  Next  he  approaches  on  the  oppo- 
site side  of  the  web  and  remains  just  opposite  to  her  for  some 
time.  He  then  returns  to  her  side  of  the  web  and  takes  his 
place  immediately  above  her.  If  she  moults  he  keeps  close 
watch  of  her  progress.  As  soon  as  she  drops  from  the  old  skin, 
coition  occurs.  This  may  last  a  variable  time  after  which  the 
male  is  wrapped  and  dies.  If  the  female  is  hostile  and  not 
ready  to  moult  the  male  may  leave  the  web.  The  above  steps 
are  not  invariable. 

12.  The  variations  which  are  recorded  in  the  foregoing 
sections  are  conviucing  proof  that  instinctive  activities  in  spi- 
ders are  variable,  and  it  is  easy  to  6nd  teleological  reasons  for 
such  variability.  These  variations  are  so  marked  in  some 
cases  that  they  may  well  be  seized  upon  by  natural  selection 
and  made  starting  points  in  the  development  of  new  types  of 
habit,  if  not  of  new  species.  That  they  furnish  a  basis  for  in- 
telligeut  behavior  in  these  spiders  is  probable,  though  the  ex- 
tent to  which  this  iiort  of  behavior  has  been  actually  developed 
can  be  afl&rmed  only  after  further  study.  This  point  and 
others  the  writer  hopes  to  follow  in  later  researches. 

It  is  a  pleasure  to  acknowledge  my  indebtedness  to  Pres.  G. 
Stanley  Hall  and  Prof.  E.  C.  Sanford  for  suggesting  this  topic 
of  research  and  for  assistance  in  studying  it,  and  to  Dr.  M.  T. 
Thompson,  my  colleague,  for  the  excellent  drawings  with 
which  I  have  been  able  to  illustrate  this  article,  as  well  as  for 
one  of  my  most  valuable  spiders,  No.  23.  and  for  many  helpful 
suggestions.  Prof  Emerton,  of  the  Boston  Society  of  Natural 
History,  has  kindly  identified  all  my  specimens  for  me  and  has 
helped  me  much  with  his  interest  and  enthusiasm.  He  iieut 
the  Pkidippus,  referred  to  on  page  340,  to  Prof.  Peckham  who 
kindly  ideutifie'd  it  specifically.  lastly  I  am  very  much  in- 
debted to  the  librarians  of  the  Clark  and  Harvard  Libraries  for 
assistance  in  getting  at  the  scattered  literature  of  the  subject. 
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iKTRODrCTION. 

Watjdt's  theor>'  of  feeling  has  undergone  a  continnons  proc- 
ess of  development,  in  wnich  three  fairly  distinct  stages  may 
be  distiugnishcd.  In  the  6rsl  period  "there  is  bat  ooe  class  of 
elements,  sensations.  Feeling  is  a  third  attribute  of  most  of 
these,  and  represents  their  subjective  aspect.  More  specifi- 
cally, it  is  the  mode  of  reaction  of  attention  upon  sensational 
content.  The  way  in  which  a  perception  is  taken  up  into  con* 
sciousness  at  Urge  determines  feeling.  Feeling  thus  depends 
on  the  geoenU  subjective  disposition  in  a  way  which  is  not  true 
of  quality  and  inteosily.  Its  poles  are  pleasantness  and  uu-j 
pleasantness."  In  the  second  period,  "quality  and  iDteusityl 
of  feeling  are  mentioned  for  the  first  tiflK,  and  its  close  Telatioiii| 
to  will  is  empbasixed.  Pleasateand  pein  in  the  form  of  de- 
sire and  repalsioa  govern  all  volitioa.  Feeling  is  on  the  one 
hand  inseparable  from  sensations  and  ideas,  and  on  the  other, 
it  could  not  exist  without  a  will,  the  tendeacy  of  which  it  man- 
ifestSw"  In  the  third  period,  feelings  become  independent  ele- 
ments in  cooacioosness  :  they  cannot  be  reduced  to  any  simpler 
ttteBwnts:  uid,  altboogfa  we  gbudoc  isolate  them  directly  as  ' 
can  aensBtioas,  hy  fociuing  the  attcntioo  upon  them,  we  caa] 
InlMC  ibem  iodixectlv — 60a  each  other — by  isolation  of  I 
pcfoeptnal  sobstrmte,*    It  is  ia  the  writings  of  this  third  and) 

*  FroM  tbc  PncliH>to(ic*l  Laborfttory  oC  Contell  rnivcnity. 
<HolUwU:  WKttdt'*  DoctriM  of  PaycUnl  Ammlj^^:  It,  Feeliacj 
&wi  F««llac>AMly«is.  Amfritmm  /»aiaar  V  /^raMi«7.  XVII.  I90«;] 
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final  period  that  Wundt's  tridimensional  theory  first  appears. 

The  general  outlines  of  the  new  theory  are  well  kuonn. 
Simple  feelings  are  at  once  more  numerous  and  more  various 
than  simple  sensalions;  but  they  may  be  grouped  in  a  tridi- 
mensional manifuld.  in  which  the  various  intensities  of  feeling 
are  indicated  by  distances  from  the  central  indifference  point, 
and  the  qualities  of  feeling  by  the  direction  from  this  indiffer- 
ent centre.  Our  concrete  feelings  are,  in  the  great  majority  of 
cases,  compounded  of  all  three  feeling  dimensions;  an  actual 
feeling  that  lies  in  one  dimension  only,  or  even  in  two  dimen- 
sions, is  an  exceptional  occurrence,  a  limiting  case.'  In 
other  words,  the  simple  feelings  leud  strongly  to  fuse;  they 
give  rise  to  unitary  feeling  resuUants,  which  are  introspectively 
unaualyzable  as  they  occur.  If  we  wish  to  analyze  them,  we 
must  have  recourse  to  the  sort  of  psychophysical  analysis  that 
we  employ,  e.  g.,  in  the  case  of  a  color  sensation.  By  vary- 
ing the  components  of  the  color  stimulus,  we  discriminate 
color-tone,  saturatlun  and  brightness,  though  the  color  as  given 
is  a  quality  of  sensation,  psychologically  unanalyzable.*  So 
with  feeling:  by  varying  the  components  of  the  perceptual  sub- 
strate, or  by  varying  the  sensory  stimulus  in  the  case  of  the 
multidimensional  sensation  systems,  we  are  able,  psychophy- 
sically,  to  bring  out  the  elementary  components  of  the  unita* 
rily  experienced  feeling.' 

The  tridimensional  theory  first  appeared  iu  the  Grundriss 
der  Psychologies  1S96.  In  1899  Titchener  publi.shed  a  criticism 
of  the  theory  as  here  formulated,  maintaining  that  stralu- 
relaxatiou  and  excitement -depression  arc  not  pairs  of  maxim- 
ally opposite  qualities,  but  rather  positives  and  negatives; 
calling  attention  to  the  fact  that  Wundt's  treatment  of  feeling 
in  the  Voriesimffcn  of  1897  was  at  variance  with  that  of  the 
Grundriss;  and  asserting  that  Wundt  had  presented  no  ex- 
perimental evidence  for  his  theory.*  Wundt  replied  in  detail 
to  this  criticism,  and  appealed  to  the  curves  in  Lehmanu's  Die 
kbrperlichcn  Aeusserungen  psyckischer  Zustande  as  experimental 
evidence.*  Stevens  then  made  a  study  of  Lehmann's  .<^//aj,  and 
showed  that  the  curves  in  question  could  not  be  regarded  as 
evidence  for  the  tridlmensioual  theory.*    Titcbener  next  at- 


*Phy8.  Piych.,  II,  1903.  288,  307. 

•See  I.  M.  Bentley  :  American  Journal  of  Psychology,  XIV,  1933, 
9a  ff. 

'Oa  this  point,  nod  on  the  various  cfaanget  in  tbe  exposition  of  the 
triilimensiotial  theory  (chanf^cii  that  maybe  sainnieil  up  as  showing 
an  iocrensed  cantion  in  statenient,  and  a  [^nter  readiuesa  to  admit 
the  possibility  of  feeling-nnalyaia).  »ee  Hollands  :  ob.  cil.,  esp.  218  f. 

•Zeitschrift  f.  Pschol..  XIX,  1S99,  321  ff. 

'Pbitoa.  Stud..  XV.  i9<K».  149  ff. 

^American  Journal  of  Psyatol.,  XIV,    1903,  13  ff. 
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tempted  to  submit  the  question  to  experiment,  by  a  variation 
of  ihc  method  of  impression,  and  published  his  results  in  the 
Wuudt  Festschrift}  In  these  experiments  the  evidence,  so  far 
as  il  goes,  is  decidedly  in  favor  of  the  dual,  and  against  the 
tridimensional  theory  of  feeling. 

The  evidence,  however,  does  not  go  far  enough.  As  the 
author  himself  points  out,  the  number  of  expcrimcnis  was 
limiicd,  and  they  were  made  in  two  only,  not  in  all  three,  of 
the  Wundtian  dimensions.^  And  this  criticism  has.  naturally 
enough,  been  repeated  by  various  reviewers.'  The  question 
then  remains,  whether  or  not  it  is  worth  while  to  extend  the 
investigation;  to  increase  the  number  of  experiments,  by  call- 
ing in  the  aid  of  new  observers,  and  to  lake  into  account,  for 
one  and  the  same  set  of  stimuli,  all  three  of  the  feeling  direc- 
tions. In  order  to  answer  this  question,  it  is  necessary  to  esti- 
mate the  idea  which  underlay  Titchener's  study.  That  idea 
was  two-fold;  and  the  study  appealed  to  two  lines  of  ex'idence, 
objective  and  subjective.  On  the  objective  side,  there  is  the 
appeal  to  the  'curves'  which  present  in  quantitative  form  the 
course  of  the  affective  judgments.  No  one  denies  the  validity 
of  pleasantness-unpleasantness  as  a  feeling  dimension:  all  other 
dimensions  are  matters  of  dispute.  If,  then,  the  resultant 
curves  all  take  the  form  which  is  taken  by  the  curves  of  pleas- 
antness and  unpleasantness, — if  there  is  no  specific  type  of 
curve  for  excitement-depression  and  strain-relaxation, — then 
ne  have  at  least  an  indication  that  pleasantness  and  unpleas- 
antness are  the  only  fundamental  affective  categories.  Apo- 
dictic  proof  we  most  certainly  have  not;  but  the  indications 
will  be  in  favor  of  the  dual  theory.  For  it  would  surely  be  a 
strange  thing  if  a  given  set  of  stimuli  affected  a  given  observer 
by  way  of  excitement-depression  (or  strain-relaxation)  .pre- 
cisely as  it  affected  him  by  way  of  pleasantness- unpleasantness. 
Coincidence  might  occur  here  and  there;  but  the  wider  the 
range  of  observers,  the  larger  the  number  of  stimuli  employed, 
and  the  more  varied  the  type  of  affective  judgment,  the  less 
likely  would  it  be,  on  the  basis  of  the  plural  theory,  that  coin- 
cidence should  appear.  On  the  subjective  side,  again,  there  is 
the  appeal  to  the  introspection  of  the  observers.  If  the  ob- 
servers declare  that  the  affective  judgment  in  terms  of  pleas- 
antness-unpleasantness is  direct,  easy  and  natural,  while  judg- 
ment in  terms  of  strain-relaxation  and  excitement-repression 


»Phiios.  Stud.,  XX,  1903,  583  ff. 

*  "  Freilicb  ist  nicht  zu  uberseheu,  da^s  dies  Remltat  bet  elner  cwet- 
dimensionalen  DftrttelluDgsweise  unci  iler  Bcgreaztbeit  der  Ver&ache 
nicbt  beweisend  ist."     Ofi.  cii.,  405. 

•So,  e.  g.,  Moskiewicz  in  Zeitschrift  f.  Psychol.,  XXXIV,  I904» 
3M. 
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is  forced,  diflScuU,  associatively  mediated,  etc.,  then  the  evi- 
dence of  the  method  is  in  favor  of  the  dual  theory.  And  if, 
further,  the  obser\'ers  state  that  their  judgments  of  exciteuicut 
depression  and  strain-relaxation,  so  far  as  they  are  affective 
judgments  at  all,  are  based  upon  pleasantness-unpleasantness, 
this  evidence  is  proportionately  strengthened.  Here,  also,  the 
value  of  the  evidence  will  be  cumulative:  the  more  numerous 
the  observers,  the  more  varied  the  stimuli,  the  more  nearly 
exhaustive  the  aflFectlve  categories,  the  more  certain  will  the 
outcome  be. 

Unless,  theu,  the  above  reasoning  can  be  seriously  impugned, 
— unless,  that  is.  some  better  method  for  the  investigation  ol 
the  tridimensional  theory  can  be  proposed, — it  would  seem 
very  much  worth  while  to  extend  the  experiments  of  the 
Wundt  Fesfschrift} 

We  are  now,  therefore,  confronted  by  the  problem  of  the 
choice  of  stimuli.  Experiments  made  by  the  method  of  paired 
comparisons  cuusume  su  much  time  that  selection  is  necessary; 
it  is  impossible,  in  a  single  investigation,  to  cover  a  very  wide 
field.  In  the  earlier  study,  clangs  and  metronome  beats  were 
chosen  as  offering,  on  Wundt's  own  testimony,  salient  exam- 
ples of  what  we  may  call  the  unorthodox  feeling  dimensions. 
Whatever  else  they  may  be,  Wundt  said,  clangs  are  exciting 
and  depressing  ;  whatever  else  ihey  may  be,  time-intervals  are 
straining  and  relaxing.  The  earlier  study  was  planned  with 
regard  to  this  assertion  of  Wundt's.'  The  object  of  the  present 

'  Moslciewicz  {^op.  cit.,  315)  writes  aa  follows.  "Es  hindert  nicbts, 
anxUDehmen,  dass  trotz  Uer  Ginfachbeit  der  Reize  die  in  uns  aus};e- 
osten  Gcftihle  komplizierter  5ind,  dass  wir  anf  sie  sowobl  mit  Lust 
lis  auch  mil  Erreguu^  rcsp.  Losung  rcagiercu.  Es  ist  durcbatia 
nii-ht  aus}{eRchln&H«ii,  dasa  es  andere  Reize  gibt,  auf  die  \%-ir  uur  mit 
ErrcgUDC  oder  Spannung  zu  reagicren  tmstaade  sind.  Auch  die 
Gleicbbeitder  Kurveubraucbt  nicbt  zu  verwunderu.  Warum  soUeiue 
Reihe  vnn  Reizen  nicht  in  gleicber  Weise  Lust  und  Hrregung  sleigernd 
auf  eiu  uu<l  dieselbe  Person  einwirken  konnen,  obne  dass  Lust  und 
Errcgung  tdentisch  waren  ?  "  To  the  first  sentence  it  may  be  replied 
tbat  tbe  stimuli  ^clangs  aud  meirouome  rhythms)  were  by  no  means 
■  Kimple.and  tbat  it  was  partly  for  this  reason  that  tbey  were  selected  as 
*m  means  by  which  to  test  the  very  complexity  of  affective  reaction 
which  the  writer  assunifs.  To  the  second,  it  may  be  replied  tbat 
experiraculs,  however  limited,  are  better  than  vague  conjecture. 
After  workiui;  with  clangs  and  time-intervals.  Titchener  made  aup- 
pleiueiitary  experiuients  with  colors  {op.  cit.-,  403),  What,  uow,  may 
the  "andere  Reize"  be?  Certainty  not  tastes  and  smells,  which  are 
notoriously  pleasant  aud  unpleasant.  Wbattbcu?  The  suggestion, 
thus  thrown  out  irresnouslbly,  is  worth  uotbiug,  in  default  of  definite 
reference.  To  the  third  and  fourth  senteuces  answer  has  been  made 
in  tbe  text.  Tbe  writer  is  attacking  the  objective  side  of  Tttcheuer's 
argument,  aud  has  iguored  tbe  subjective  side. 

"Moskiewicz  declare*:  "es  wurdeu  nur  solche  Reize  ecwahlt,  die 
zu  zwei  GefublsdimeuaioneD  geboreu"  (op.  cit.,  314).  There  is.  we 
believe,  nothing  in  Titcheuer's  paper  that  could  suggest  this  idea. 
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study  is  somevvhat  different ;  it  is.  to  make  a  tridimensional 
test  of  the  tridimensional  theor>'.  Neveriheless,  we  have,  after 
consideration,  selected  the  same  materials  to  work  with, — har- 
monica! clangs  and  metronome  beats.  For  one  thing,  it  is  im- 
portant to  repeat  Titchener's  experiments,  and  to  con6rm  or  to 
refute  his  conclusions;  and  repetition  of  the  two-dimensional 
method  is,  of  course,  included  in  the  application  of  a  tridimen- 
sional method.  There  was  here,  also,  the  added  advantage  that 
the  technique  of  these  experiments  had  already  been  worked 
out  in  the  Cornell  lalxiratory.  For  another  thing,  the  stimuli 
arc  sufficiently  complex  to  justify  the  assumption  of  a  complex 
affective  reaction  to  them,  if  such  a  complex  reaction  occurs  at 
all.  Wundt's  latest  statement  of  his  theory  would  seem  to 
admit  the  application  of  the  method  to  color;'  but  we  had 
nothing  to  gain  by  having  recourse  to  color,  and  a  good  deal  to 
lose,  if  time  forbade  us  to  employ  also  the  clangs  and  intervals 
of  the  earlier  investigation.  Lastly,  there  seems  to  be  no  pos- 
sible objection,  from  Wundt's  own  point  of  view,  to  our  xrlec- 
tion  of  stimuli.  "Feelings  of  strain  and  relaxation."  he  says. 
*'are  always  connected  with  the  processes  of  attention.  Thus, 
when  we  expect  a  sense  impression,  we  note  a  feeling  of  strain, 
and  upon  the  arrival  of  the  expected  event,  we  note  a  feeling 
of  relaxation.  Both  the  expectation  and  satisfaction  may  be 
accompanied  at  the  same  time  by  a  feeling  of  excitement  or. 
under  special  conditions,  by  pleasant  or  unpleasant  feelings."  * 
This  passage  appears,  in  the  light  of  the  previous  study,  to 
cover  the  use  of  clangs  fi>r  the  production  of  feelings  of  all  three 
dimensions.  "Again,  the  series  of  pleasurable  and  unplea&ur- 
able  feelings  is  united  with  that  of  feelings  of  strain  and  relax- 
ation, in  the  case  ot  the  affective  tones  of  rhythms.  The  reg- 
ular succession  of  strain  and  rtftaxation  in  the.se  cases  is 
attende<l  by  pleasantness,  the  disturbance  of  this  regularity,  by 
the  opposite  fcdiug.  as  when  we  are  disappointed  or  sur- 
prised. Then,  too,  under  certain  circumstances  the  feeling  of 
rhythm  may  be  of  either  an  exciting  or  a  subduing  char- 
acter."  "  This  passage  appears  to  justify  ihe  recourse  to  met- 
ronome intervals. 

Since,  then,  there  is  no  positive  objection  to  the  use  of  clangs 
and  metronome  beats;  aud  since  presumptive  evidence  in  favor 
of  such  a  procedure  is  furnished  both  by  Wundt's  general  view 
of  the  affective  life  and  by  his  criticism  of  Titchener's  experi- 
ments; we  take  the  aff'ective  efficiency  of  these  stimuli  for 
granted,  and  ask  our  observers  to  pass  upon  each  of  them  jadg- 


1  Hollands:  op.  cit.,  219. 

'OutliDCS,  1903,  92. 

'Ontlices,  1902,  93;  cf.    Phya.  Psych.,  II,  190a,  286. 
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mcnts  in  terms  of  all  three  feeling  dimensions.     The  results  of 
experiment  are  as  follows. 

I.      HARMONICAL  EXPBRIMENTS. 

The  method  employed  in  these  experiments  was  the  same  as 
that  described  in  Titchencr's  article.  The  same  harmonical 
and  noiseless  pendulnm,  marking  seconds,  were  used.  The  24 
tones  in  the  three  octaves  C-c  (64-12S  vs.),  ^'-^  (256-512  vs.), 
£*-r*  (1,024-2,048  vs.)  were  combined  in  all  possible  pairs, 
thus  making  a  series  of  276  pairs  of  tones.  The  series  waa 
formed  by  chance,  and  then  so  rearranged  that  the  same  lone 
should  never  occur  in  two  successive  pairs.  This  series  was 
given  12  limes  to  each  observer  :  6  times  upward  (  f  ), »'.  f., 
■with  the  lower  tone  first,  and  6  times  downward  (  4*  )>  '•  '•»  with 
the  upper  tone  first ;  making  a  total  of  3,312  experiments  for 
each  observer,  exclusive  of  'make-up*  experiments. 

In  each  series  the  observer  was  asked  to  report  upOD  one 
affective  quality  only.' 

These  twelve  series  were  given  in  irregular  order,  but  not  in 
precisely  the  same  order  to  all  three  observers.  In  pvt  of  the 
experiments,  all  three  observed  together,  sitting  with  their 
backs  to  the  harmonical,  about  2  meters  from  it.  with  screens 
between  them.  As  the  observers  and  the  experimenter  were 
engaged  at  different  hours  upon  other  university  work,  it  was 
impossible  to  make  the  experiments  at  the  same  hour  ou  suc- 
ceeding days;  but  the  experiments  upon  each  particular  scries 
were  made  within  as  few  days  as  possible,  and  often  at  the 
same  hour  on  succeeding  days.  Two  vacations  occurred  dur- 
ing the  progress  of  these  experiments,  which  further  inter- 
rupted their  regularity.'  When  it  was  possible  to  have  only 
two  observers  at  a  time,  the  series  was  repeated  later  for  the 
absent  observer.  For  these  reasons  the  12  scries  could  not  be 
given  to  all  the  observers  in  exactly  the  same  order.  The  ex- 
periments with  the  harmonical  were  made  during  the  months 
of  November,  1905 — February,  1906,  and  April,  May,  1906. 

The  observers  were  given  slips  of  paper  upon  which  to  record 
their  judgments,  and  were  informed  that  they  were  to  make 
series  of  judgments  upon  the  relative  pleasantness,  etc..  of  the 
tones  in  the  pairs  given.  They  were  instructed  to  listen  to 
each  tone  separately,  and  to  make  their  judgments  without 

'Titchencr:  op.  at.,  388. 

'TitcbcDcr's  experiments  were  made  in  the  short  Rammer  session, 
when  the  obserrera  could  work  every  day.  And,  as  is  nsnal  in  the 
Bummer  sessioDS,  his  observers  were  specializing  in  psychology,  and 
taiul  not  the  pressnre  of  other  work  upon  them.  Under  snch  condi- 
tions it  is  natural,  a&  will  appear  to  be  the  fact,  that  his  curves  should 
be  somewhat  more  regular  than  those  obtained  in  the  present  investi- 
gation. 
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bias  as  to  which  tone  'ought'  to  be  the  more  pleasant  or  un- 
pleasant. They  were  distinctly  cautioned  against  formiDgany 
theory  which  might  influence  their  judgments,  as,  <r.  ^.,  that 
'all  high  tones  are  liable  to  be  unpleasaut. '  After  30  to  40  pairs 
of  tones  had  been  given,  the  observers  were  allowed  a  rest  of 
from  3  to  5  minutes,  which  was  generally  spent  in  ordinary  con- 
versation. They  were  encouraged  to  record  introspections 
during  this  period,  or  at  the  end  of  the  experimental  hour, 
but  were  cautioned  against  comparing  notes,  or  discussing 
results  with  one  another. 

The  actual  conduct  of  an  experiment  is  as  follows.  The  ex- 
perimenter stands  before  the  organ  with  one  foot  upon  the 
raised  pedal,  the  paper  containing  the  series  of  tones  in  his  left 
hand,  the  pendulum  bob  in  his  right.  At  the  signal  "ready," 
he  releases  the  bob  and  presses  down  the  first  note  to  be 
sounded.  After  two  full  swings  of  the  bob  (2  seconds),  he 
treads  once  quickly  and  once  slowly  upon  the  pedal,  and  keeps  1 
a  strong,  even  tone  sounding  for  two  swings  of  the  bob.  Then, 
after  two  seconds  of  silence,  the  second  tone  is  sounded  for  two 
seconds  in  the  same  way.  An  interval  of  from  2  to  6  seconds 
is  allowed,  between  the  jxiirs  of  tones,  for  recording  the  judg- 
ment. After  the  first  two  days  of  experimenting,  an  interval 
of  from  4  to  6  seconds  was  found  to  be  most  comfortable  for 
observers  M.  and  G.  Ohserver  W.  found  this  interval  very 
fatiguing,  and  when  she  observed  alone  the  interval  between 
pairs  was  cut  down  to  2  seconds.  The  judgments  on  all  the 
affective  qualities  required  practically  the  same  length  of  time.* 

The  experimenter  exercised  the  greatest  possible  care  to 
keep  the  tones  strong  and  even  in  intensity,  and  to  prevent 
noises  from  the  mechanism  of  the  organ.  But  in  spite  of  care 
and  practice,  the  pedal  occasionally  creaked  in  certain  kinds  of 
weather.  In  such  cases,  and  also  when  other  noises  within  or 
without  the  building  disturbed  the  observers,  a  record  waSi 
made  of  the  judgments  formed  under  these  disturbed  condi- 
tions, and  the  pairs  of  tones  were  repeated  in  make-up  series. 
Practice  in  the  experiment,  however,  soon  developed  in  the 
observers  such  power  of  concentration  that  they  heard  no 
sounds  but  the  tones,  and  occasionally  surprised  the  experi- 
menter by  insisting  that  they  had  not   heard  noises  which  be 

'None  of  the  judgments  exreerted  the  above  time  liiniTs.  al- 
thougb,  ay  will  be  shown  later,  the  judgments  of  the  various  affective 
dimensions  presented  varying  de^eea  of  difficnlty.  It  would,  of  course, 
have  been  fairlyeasy  to  take  approximate  measurements  of  the  actual 
times  required  for  the  formation  of  the  }ud){ments;  bat  in  view  of  the 
tentative  andi  exploratory  character  of  the  investigation,  this  proced- 
ure did  not  appear  either  necessary  or  advisable,  especially  since  it 
wonld  have  involved  a  complication  of  method  tioth  for  the  observers 
and  fur  the  experimenter. 
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had  supposed  must  make  it  impossible  for  them  toforma  judg- 
ment  upon  the  tones  themselves.' 

Certain  tones  in  the  scale  were  at  times  ofdifierent  intensity 
from  the  rest;  c  was  apt  to  sound  suddenly  and  at  high  inten- 
sity; ^*  and  <:*  were  rather  faint;  c"  occasionally  developed  a 
tremolo.  The  pairs  in  which  f*  sounded  in  this  way  were  noted, 
and  repeated  in  the  make-up  series.  Whenever  the  observers 
thought  b^  or  <r*  too  weak,  the  pairs  in  which  they  occurred 
were  repeated  later.  Therefore,  these  variations  in  the  tones 
themselves  can  have  had  no  appreciable  influence  in  making  the 
curves  irregular,  and  may  be  considered  negligible.  The 
curves  do,  however,  show  quite  distinctly  the  effect  of  the  sud- 
denness and  intensity  of  the  tone  c,  the  curves  being  clearly 
deflected  from  their  general  course  at  this  point. 

Make-up  series  were  arranged  and  given  to  the  ohser%'ers 
separately.  These  seriesconsistcdof  (i )  those  pairs  of  tones  in 
which  the  observer  was  unable  to  delect  in  either  tone  the 
affective  quality  looked  for  (negative cases);  (2)  pairs  in  which 
the  observer  found  the  quality  in  an  equal  degree  in  both 
tones,  and  was  therefore  unable  to  choose  between  them  (un- 
decided cases);  (3)  pairs  in  which  the  observer  decided  with 
difiEculty,  and  even  after  decision  was  not  sure  that  the  judg< 
ment  was  correct  (doubtful  cases);  and  (4)  pairs  in  the  obser- 
vation of  which  the  observer  was  disturbed. 

Obsen'cr  M,  is  Miss  E,  Murray,  graduate  scholar  in  psy- 
chology, Before  these  experiments.  M.  had  had  2  years'  expe- 
rience in  the  psychological  laboratory.  She  was  familiar  with 
Wundt's  tridimensional  theorj*  of  the  afifective  qualities,  but 
had  not  read  Titchener's  article,  and  had  only  a  vague  idea  of 
the  purpose  of  these  experiments.     M.  is  musical. 

The  experiments  were  made  in   the  following  order:  /*f , 

P\f.E\,  £/t.^t.  f/|.-^l.  ^t.  >?i.  ^^..>?t.  -C»t. 
/^f  was  repeated  at  the  completion  of  the  12  series.  lu  all, 
with  make-up  series.  M.  made  3,885  comparisons. 

(i)  Pleasantness.'^     After  the  first  series  (/*f  ).  M.  had  no 

^  The  absence  of  a  noiseless  room  in  the  Cornell  Laboratory  is  futti- 
fled  by  experiences  of  this  kind,  which  show  thftt  with  practice  and 
ke«n  attenlion  to  the  problem  in  band  observers  readily  become  no 
absorbetl  in  their  work  that  they  are  oblivious  to  everything  except 
the  particular  stimnli  upon  which  Ihcy  are  expected  to  react.  See 
Titchener:  Mind,  N.  S.,  VII,  1898,  311;  Wirth;  Zeits.  f.  Psychol., 
XXV,  1901,  129. 

"Attention  may  here  be  called  to  a  distinct  difference  between  the 
P-U  introspections,  for  this  and  for  the  other  observers,  and  the 
introspections  with  E-D  and  S'R.  Throughout  the  investigation, 
it  wan  the  rule  that  the /'-(/judKmcuts  were  given,  so  to  say,  a  smat- 
ters  of  ultimate  fact,  without  possibility  of  further  aualysis  :  the  ana- 
lytical introspections,  bearing,  t.g.,  upon  the  organic  reaction  set  up 
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particular  difficulty  in  deciding  which  of  two  tones  was  the 
more  pleasant.  In  the  first  series  (/*f  ),  the  observer  was  so 
new  to  the  experiment  that  she  was  easily  distracted.  The 
occasional  creaking  of  the  pedal  of  the  organ  and  various 
Doises  outside  the  building  often  prevented  her  from  forming^ 
any  judgment  upon  the  tones  given.  On  the  second  day  of 
experiment,  M.  reported  both  tones  unpleasant  in  I2  out  of 
the  56  pairs  of  tones  given,  and  at  the  end  of  the  hotir  said  she 
had  felt  tired  and  stupid  and  bad  bad  great  difficulty  in  keep- 
ing  her  attention  upon  the  work.  M.  also  thought  that  tbe 
musical  interval  formed  by  the  notes  influenced  her  judgment; 
wheu  the  second  note  made  a  pleasant  interval  with  the  first, 
its  intiiusic  pleasantness  was  increased,  and  so  it  was  reported 
the  more  pleasant  of  the  two,  and  conversely.  In  series  P'^  , 
c*  did  not  respond  normally,  but  gave  a  tremolo  effect.  This 
was  remedied  before  the  next  series  of  experimenis.  For 
these  reasons  it  seemed  best  to  regard  this  series  {P\  )  as  a 
practice  series,  and  to  repeat  it  after  the  completion  of  tbe 
other  experiments. 

lu  the  series  P\  both  tones  were  reported  unpleasant  in  xi 
only  out  of  the  276  pairs  of  tones.  In  14  cases  the  tones  were 
reported  equally  pleasant.  In  2  cases  M.  thought  that  the 
interval  formed  by  the  two  tones  influenced  her  judgment. 
These  pairs  were  repeated,  after  the  completion  of  the  series, 
and  judgmenis  were  obtained  in  all  but  two  cases.  No  dis- 
tractions were  reported. 

Tones  C,  D,  P,  and  G  were  each  reported  once  as  "funny," 
and  D  once  as  "amusing."  D  and  A  were  each  ouce  said  to 
give  M.  "cold  shivers."  Such  associations  were  not  encour- 
aged, and  were  not  reported  after  this  series.* 

by  the  siimnlus,  are  the  exception  and  not  tbe  rule.  For  the  remain- 
iug  feeling  tlimensions.  tbe  contrary  is  true  :  analyticul  introspectiona 
were  the  rale.  We  have  set  down,  in  suniinary,  all  the  introspective 
matenal  at  onr  disposal.  But  it  must  be  said,  and  said  emphaticaUy, 
that  Ibe  P-O  introspections  do  not  represent  the  normal  course  of 
the  experitnenta,  as  the  JS-D  and  S^/i  introspection  si  do.  Ordina- 
rily, the  observers  termed  a  stimulus  pleasant  or  unpleasa.nt  as 
directly  and  iiiiully  as  they  miKht  term  it  red  or  sweet.  When,  there- 
fore, the  assertion  is  made,  in  the  indiriduat  summaries  printed 
below,  tbat  the  PC/  judgments  were  direct  and  immediate,  this 
statement  must  not  be  regarded  as  condicttn^  with  the  introspective 
records;  it  is  a  atatement  based  upon  the  general  trend  of  the  work, 
and  so  upon  experiments  from  which  tbe  introspective  harvest  was 
exceedingly  scanty.  On  the  other  hand,  the  introspections  for  £-D 
and  S'/i  may  be  considere<l  as  typical  of  the  general  course  of  the 
investigation. 

^  This  rapid  decrease  of  associatioua  in  experiments  upon  a0ection 
has  been  noted  before.  Titchener  calls  attention  to  it  C*:*/.  «'/.,  403), 
and  quotes  a  passage  from  Cobn  (Phil.  Stnd,,  X,  1894,  565,  596)  in 
which  tbit  Investigator  recorded  tbe  same  tendency.  Observers  O. 
and  W.  also  reporteil  associations  during  the  6r8t  few  hours  of  expert- 
meutatioD,  bat  aoou  ceased  to  experience  them. 
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M.  reported  that  the  tones  of  the  highest  octax'e  {c*-^)  were 
harsh  and  straining,  and  these  were  the  tones  oftenest  judged 
unpleasant.  During  the  first  series  {P\  )  she  said  that  they 
were  "as  unpleasant  as  quinine."  and  made  her  feel  "all 
screwed  up  ;"  that  it  was  very  hard  to  keep  her  attention  on 
the  harsh  high  tones,  and  that  they  sometitues  pained  her 
ears  ;  that  they  did  not  seem  to  spread  out  and  give  a  general 
reverberation,  but  remained  localized  in  the  ears.  In  this 
series  M.  reported  that  the  high  tones  gave  her  "a  feeling  of 
revulsion."  * 

(3)  Unpleasantness.  This  series  was  made  during  the  sec- 
ond month  of  experimenting.  No  distractions  or  associations 
were  reported,  nor  did  M,  say  that  any  of  her  judgments  were 
influenced  by  the  musical  interval  formed  by  the  two  tones. 

Id  27  pairs,  botli  tones  were  reported  pleasant,  only  one  of 
these  pairs  being  in  the  highest  octave.  M.  reported  that  the 
high  tones  were  very  unpleasant.  In  7  cases  both  tones  were 
reported  equally  unpleasant. 

M.  described  the  unpleasantness  as  "usually  a  matter  of  dis- 
comfort in  the  head." 

During  tlie  series  £/  i ,  M.  reported  that  none  except  the 
high  tones  were  in  themselves  unpleasant.  The  others  could 
be  judged  unpleasant  only  by  comparing  them  with  pleasanter 
tones.  On  the  very  rare  occasions  when  there  was  a  sensible 
difference  of  intensity,  the  louder  tone  seemed  the  more  un- 
pleasant. In  10  cases  both  tones  were  reported  pleasant,  only 
2  of  these  pairs  being  in  the  highest  octave;  in  28  other  cases 
the  tooes  seemed  equally  unpleasant. 

P  i  was  a  repetition  of  the  first  series.  M.  said  that  it  wa3 
difficult  to  disregard  the  influence  of  the  musical  interval.   She 

^Thc  word  "feeling"  here  and  ia  similar  instances  hereafter  is  not 
inlcoded  by  the  ubservers  to  express  any  definite  affective  quality, 
but  represeiits  a  loose  use  o£  the  word  common  in  conversational 
English,  as  well  as  in  the  earlier  English  psychology,  in  which  It 
coverfl  any  mental  state  or  process  which  is  difficult  0?  analysis.  "It 
is  plain,"  says  Ward  (Encyclopiedia  Bntannica,  XX,  40),  "that  far- 
ther deliuitiou  is  requisite  for  a  word  that  may  mean  (a)  a  touch,  as 
feeling  of  roughness  ;  (A)  an  organic  sensation,  as  feeling  of  hunger ; 
(f)  ^n  emotion,  as  feeling  o£  anger;  (rf)  feeling  proper,  as  ple-osure 
or  pain."  Common  usage  goes  much  farther.  We  can  easily/cW  the 
force  of  M.'a  thought  when,  as  below,  she  speaks  of  an  "interval  feel- 
ing," and  later  of  "a  sort  of  question  and  answer  feeling."  The 
present  tendency  among  psychologists  generally  Is  to  analyze  these 
complexes,  and  to  limit  the  word  'feeling*  to  their  affective  qoality. 
Curiously  enongh,  however,  there  seems  to  be  an  opposite  tendency 
among  certain  recent  German  writers,  who  are  introducing  the  use  of 
BetvussLifinslage  in  much  the  same  sense  at  our  colloquial  'feeling.' 
thus  avoidiug  a  careful  analysis  of  the  complex  experienced,  end  hin- 
dering the  development  of  an  exact  terminology.  See,  e.g.,  Mayer 
and  Orth.  Zeitschrlft  i.  Psychol.,  XXVI.  1901,  6. 
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was  quite  uuconscious  of  distractious;  for  instance,  she  had  not 
even  noticed  a  steam  whistle  blown  outside  the  building  nntil 
the  experimenter  called  her  attention  to  it  by  asking  her  if  it 
had  disturbed  her  in  making  her  judgments.  No  negative 
cases  were  reported  and  only  one  doubtful  case,  though  M. 
once  said  that  the  decision  was  often  difficult  where  the  two 
tones  were  very  near  together  in  pitch,  and  that  she  had  at 
last,  after  making  a  choice,  felt  that  she  might  perhaps  as  well 
have  chosen  the  other  toue  as  the  more  pleasant.' 

(3)    Excitement.     M.  had  no  particular  difficulty  tn  deciding  ' 
which  of  two  tones  was  the  more  exciting,  though   these 
judgments  were  not  quite  so  easy  as  those  upon  P  and  U. 

In  the  first  series  {E'{ ),  M.  defined  excitemeni  as  a  "feel- 
ing of  muscular  pull."  In  the  series  Ei^  VL.  reported  that  the 
standard  of  judgment  tended  to  fluctuate ;  sometimes  excite- 
ment meant  "the  amount  of  disturbance  in  consciousness," 
sometimes  *'tbe  amount  of  muscular  response  the  sound  seemed  1 
to  demand."  Sometimes  the  ;^reater  intensity  of  a  tone  made 
it  more  exciting;"  sometimes  the  judgment,  in  spite  of  instruc- 
tions to  the  contrary,  was  based  on  the  relation  between  tones; 
after  some  tones,  certain  other  tones  seemed  restful  and  quite 
lacking  in  excitement.  M.  said  that  sometimes  she  seemed  to 
get  tired  of  the  high  tones,  and  then  none  of  them  were  excit- 
ing. She  reported  definitely  that  the  feeling  of  E  was  un- 
pleasant. No  distractions  or  associations  were  reported.  In 
series  E  f  there  were  7  negative  and  28  undecided  cases.  Of 
the  negatix^  cases,  6  were  pairs  of  tones  within  the  middle 
octave,  which,  as  the  curves  show,  was  the  least  exciting  part ' 
of  the  whole  series.  In  series  E  ^  there  were  two  negative, 
19  undecided  and  3  doubtful  cases. 

{4)  Depression.  M.  had  great  difficulty  in  giving  these 
judgments.  When  the  series  D  |  was  begun,  M.  reported  that 
all  the  tones  came  as  either  exciting  or  soothing,  and  it  was 
possible  to  get  the  feeling  of  depression  only  by  a  special  effort, 
— by  associating  the  idea  of  groauiug  or  shuddering  to  the  low 
tones.  By  this  reading-in  process,  14  low  tones  were  judged 
depressing;  the  remaining  iii  judgments  made  on  the  same 
day  were  upon  the  soothing  quality  of  the  tone.  On  the  scc-i 
end  day  M.  tried  again  to  give  judgments  of  depression  (sad/ 
melancholy),     She  reported;  "I  did  not  get  this  feeling  sponta- 


^II  may  be  wortb  wl^ile  to  remark  again  tbat  reflective  fudrtnenta 
were  not  nought  in  tbesc  eiperimenta.  What  wag  required  and  regis- 
tered  was  the  immediate  reaction  to  tbe  stimulus.  Cf.  tbe  instruc- 
tions  to  tbe  observers  gireu  above.  Appareutly,  tbe  redecttve  ten- 
dency was  unusual  with  M.,  for  sbe  reported  only  11  doubtful  casrs  in 
tbe  whole  series  of  3.312  experiments. 

*  Note  tbe  sudden  jump  upward  of  M.'s  £'-curves  at  c. 


A   STUDY  OP  THE  AFFECTIVE   QDALITIBS. 


369 


aeously.  but  only  by  trj'ing  to  see  how  depressed  I  could  feel 
while  the  tone  was  sounding.  I  invoUintarily  adopted  the 
method  of  breathing  out  on  the  tone  and  delaying  inspiration 
and  relaxing  other  muscles."  In  this  manner  the  two  series 
of  judgmenis  on  depression  f  and  4- were  made.  In  series /?f 
there  were  19  negative  and  14  undecided  cases;  in  series  D^  , 
7  negative  and  one  undecided  case.  At  the  end  of  the  series 
/?  ^  ,  M.  reported  :  "the  ability  to  annex  a  depressing  feeling 
to  tones  seems  to  vary,"  and  "it  seems  easier  to  be  depressed 
on  a  high  note  after  a  number  of  high  notes  have  been  given." 

In  order  to  obtain  comparable  judgmenis  upon  the  same 
quality  on  successive  days,  the  experimenter  showed  M.  her 
fir.st  introspections  on  depression,  each  time  that  judgments  oti 
depression  were  sought.* 

In  response  to  a  question  as  to  the  relation  of  D  to  E,  M. 
wrote :  "I  should  hardly  say  that  depression  is  the  opposite  of 
excitement;  that  is,  in  this  series,  those  notes  that  were  not 
depressing  were  not  thought  of  as  exciting  or  neutral  but  as 
irritating,  disquieting  or  disturbing." 

(5)  Siraht.  In  the  first  days  of  these  experiments,  M. 
said  that  the  feeling  of  strain  seemed  to  be  merely  the  effort  to 
attend  to  a  tone,  that  the  strain  was  usually  unpleasant,  and 
that  when  she  was  in  doubt  as  to  which  tone  was  the  more 
straining  she  was  inclined  to  rely  upon  the  unpleasantness  of 
it.  Therefore  we  are  not  surprised  to  find  the  strain  curves 
similar  to  those  of  unpleasantness.  At  the  end  of  the  experi- 
ments on  strain,  M.  reported  as  follows:  "Straining  is  not  a 
simple  immediate  judgment,  as  is  the  case  with  judgments 
upon  P  OT  17.  I  should  not  be  able  to  make  the  judgment  un- 
less I  was  prepared  in  a  special  way  to  respond  to  the  stimuli. 
I  do  not  get  any  judgment  on  strain  unless  I  follow  the  notes 
somehow,  with  inspiration  or  expiration,  or  with  general  mus- 
cular contraction;  except  in  the  case  of  high  squeaking  tones 
which  give  a  sense  of  involuntary  strain  in  the  ear  and  head." 
In  series  5  f  there  were  12  negative  and  S  undecided  pairs;  in 
series  ^^  there  were  11  negative  and   19  undecided  cases, 

(6)  Relaxation.  M.  had  great  difficulty,  again,  in  obtain- 
ing a  feeling  of  relaxation.   A  trial  series  was  given  of  5  pairs 

*  The  same  plan  was  adopted  in  the  experiments  on  strnin  and  re- 
laxation. These  rt-gpotises  tended  to  be  to  artiticial  that  there  was 
danger  that  M.  woulu  forget  how  she  ohtained  the  judgments,  and  by 
[  adoptiag  some  new  method  for  their  production  give  a  different  series 
oi  judgments  each  day.  By  refreshing  her  memory,  the  whole  curve 
(or  each  quality  was  made  up  of  responses  of  the  same  kind. — Itneed 
hardiybc  said  that  the  associations  involved  in  these  judgments  are  of 
an  entirely  different  uature  from  the  casual  and  unsvatemattc  associa- 
tions referred  to  above  as  quickly  disappearing  in  the  course  of  affec- 
tive work. 
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of  tones'!  ,  and  M.  said  that  she  had  been  judging  them  with 
regard  to  their  relaxing  quality.  But,  upon  further  considera- 
tion, she  decided  that  she  had  been  confusing  relaxation  with 
depression.  A  trial  series  of  5  tones  4-  was  then  given,  and  as 
both  M.  and  G.,  who  was  observing  with  her,  found  it  much 
easier  to  judge  of  relaxation  in  the  downward  series,  the  series 
R  \  was  given  before  the  series  R  f  . 

On  the  first  day  of  experimenting  on  relaxation  M.  wrote: 
"The  drop,  rather  than  the  second  tone  itself,  seems  to  be  re- 
laxing; usually  there  is  no  relaxation  with  the  first  note,  un- 
less it  is  very  high;  the  negative  cases  seem  to  occur  when 
there  is  no  interval  feeling."  During  the  next  series  she  wrote: 
"Apparently  the  relaxing  feeling  is  merely  the  release  of  atten- 
tion from  the  first  note.  Each  pair  of  notes  gives  you  a  sort  of 
question  and  answer  feeling."  The  following  day  M.  gave 
judgments  on  strain,  and  at  the  end  of  the  hour  wrote  :  "  In 
making  judgments  on  strain  I  realize  that,  in  the  previous 
judgments  on  relaxation,  I  was  not  judging  of  the  affective 
quality  of  the  individual  notes  at  all — which  very  seldom  gave 
anything  like  a  feeling  of  relaxation — but  merely  on  the  transi- 
tion  from  one  to  the  other.  If  you  do  not  attend  to  the  tran- 
sition or  interval  but  to  each  note  separately,  you  gel  either  the 
'straining'  feeling  or  absence  of  any  feeling, — not  relaxation." 

During  the  series  ^'^  ,  M.  reported  :  "Relaxation  seems  to 
be  similar  to  depression.  I  get  the  judgment  relaxing'  by 
trying  to  see  how  relaxed  I  can  be  while  the  note  is  sounding. 
Relaxation  sceras  to  be  associated  with  a  vi.sual  picture  of 
height.  It  seems  to  require  a  greater  eflFort  to  feel  relaxed  on 
high  notes." 

After  the  completion  of  both  scries  of  experiments  on  relaxa- 
tion, M.  said  that  the  feeling  of  relaxation  was  like  the  muscu- 
lar strain  of  stooping  downward;  that  she  arranged  the  tones 
in  a  visual  Une  sloping  downward  from  right  to  left,  and  that 
when  a  high  was  followed  by  a  low  tone  she  felt  as  if  she  were 
bending  downward  with  the  second  tone;  in  other  cases  the 
feeling  arose  when  tones  were  lower  than  she  had  expected 
them  to  be;  when  there  was  no  bending  with  the  tone,  there 
was  no  feeling  of  relaxation. 

In  /?t  there  were  12  undecided  and  two  negative  cases. 

\3X  R^  there  were  3  undecided  and  24  negative  cases. 

Summary  of  Results  for  M. 

Putting  together,  now,  the  subjective  and  objective  evidence 
to  be  derived  from  introspections  and  curves,  we  arrive  at  the 
following  conclusions. 

(0     The  /'and  incurves  take  typically  opposite  courses. 

(a)     The  judgemnts  of  P  and  (J  are  direct  or  immediate 
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judgments.  This  does  not  mean,  of  course,  that  the  aCTectiTej 
quality  always  attaches  blindly,  so  to  say.  and  with  introspec- 
tive 6Da!ily  to  the  clang.  It  has  been  sufficiently  shown,  e.^.^ 
by  Whipple's  experiments,  that  every  sensory  stimulus  sets  up 
a  wide-spread  organic  reaction,  over  and  above  the  exercise  of 
its  speciSc  influence.^  At  times,  the  org^anic  factors  are  more 
promiucut.  as  the  sense-ba-sis  of  the  affective  reaction,  than 
is  the  clang  itself.  In  terming  the  P-U  judgments  direct, 
therefore,  we  mean  only  that  the  affective  quality  of  pleasant- 
ness or  unpleasantness  appears  in  consciousness  at  once  as  the 
clang-stimulus  produces  its  conscious  effect.  Whether  the 
attention  is  caught  mainly  by  the  clang  as  such  (which  then 
appears  'intrinsically'  pleasant  or  unpleasant),  or  whether  it 
is  centered  rather  upon  the  muscular  adjustments  and  organic 
'sets'  to  which  the  clang  stimulus  necessarily  gives  rise  (in 
which  case  the.se  sets  and  adjustments  appear  as  the  immediate 
vehicle  of  the  feeling),  —  these  alternatives,  however  important 
thtir  decision  in  other  connections,  are  irrelevant  for  our  pres- 
ent purpose.  The  point  here  to  notice  is  that  the /'-C/ judg- 
ments are  passed  at  once,  without  hesitation  or  reflection. 

(3)  No  particular  difficulty  is  experienced  with  the  £• 
reactions.  The  ii-curves  closely  resemble  the  O'-curves,  and 
the  introspective  record  states  deEnitely  that  excitement  was 
unpleasant.  Excitement  is  thus  interpreted  by  M.  as  the 
opposite  of  soothing  calm,  quiet  tranquilization;  not  as  the 
opposite  of  depression  in  the  sense  of  melancholy,  sadness. 

(4)  On  the  other  hand,  the /^-reactions  are,  precisely  as 
in  Titchener's  experiments,  relatively  difficult.  They  are 
obtained  only  by  setting-up  and  maintaining  an  artificial 
standard  of  judgment.  The  curves  show  an  ascillatory  down- 
ward course  from  deep  to  high  tones;  the  judgments  are  mat- 
ters of  emotive  association.  It  may  be  noted  that,  in  her  oppo- 
sition of  exciting  to  soothing,  and  depressing  to  irritating 
clangs,  M.  shows  the  same  tendencies  as  Titchener's  observers 
N.  and  second  G.  {op.  cii.,  394  ff.).  Her  curves  are  of  the 
same  type  as  G-'s  curves  in  Figg.  8,  11,  12  of  Titchener's  arti- 
cle. So  far,  therefore,  we  have  at  all  points  a  general  con- 
firmation of  Titchener's  conclusions.  We  now  come  to  new 
ground. 

(5)  No  particular  difficulty  is  experienced  with  the  5"- 
reactions.  But  the  curves  are  very  similar  to  the  curves 
for  £/,  and  the  introspections  bear  out  the  hypothesis  that 
the  affective  factor  in  judgments  of  strain  is  the  factor  of 
unpleasantness. 

(6)  On  the  other  hand,  the  difficulty  experienced  with  D 
recurs  with  R.     The  mechanism  of  judgment  in  the   two  cases 


A   STUDT   OP  THE   AFFECTIVE  QUALITIES. 


373 


is  much  the  same;  and  the  ^-curves,  like  the  Z^-curves,  show 
an  oscillatory  downward  course  from  deep  to  high  toues. 
There  can  be  little  doubt  that  the  curves  are  associative  arti- 
facts. 

Obser\'er  G.  is  Mr.  L.  R.  Geissler,  assistant  in  the  psychologi- 
callaboratory.  G.  had  bad  2  years'  experience  in  experimental 
work.  He  had  no  more  definite  knowledge  of  the  purpose  of 
the  experiments  than  M.     He  also  is  musical. 

The  experiments  were  made  first  in  the  following  order; 

and  then  repeated  in  the  order  /"f  ,  /f^i- ,  S^  ,  ^\  %  ^•^  >  P  ^  , 
E\  ,  5|,  /*!  .  ^4-.  ^t .  /?t :  in  all,  6,845 comparisons. 

(l),  (2).  Pleasanijiess  ^mA  unpleasantness.  AUhough  G. 
reported  only  one  negative  case  (Pf  )  in  the  i ,  104  experiments 
upon  P  and  U,  he  seemed  at  first  to  have  difiiculty  in  decid- 
ing  which  of  two  tones  was  the  more  pleasant  or  unpleasant. 
In  the  series  P\  he  reported  63  undecided  cases,  in  P\  ,  58, 
in  6^t  64,  and  in  W^l  21.  He  said  that  he  found  it  difficult 
to  choose  between  tones  very  far  apart  or  very  near  together 
in  the  scale.  But  when  these  pairs  were  repeated  later,  the 
total  of  all  undecided  cases  in  P  and  U  was  reduced  to  2.  He 
reported  the  infiueucc  of  inler\'al  on  only  one  day.  On  that 
day  he  said  that  the  succeeding  tones  often  suggested  a  melody. 
This  he  found  somewhat  distracting,  and  it  made  the  judgment 
of  pleasantness  more  difficult.  G.  reported  no  other  distrac- 
tions or  associations.  He  had  a  particular  dislike  for  c,  which 
is  clearly  shown  in  all  his  curves. 

(3)1  (4)-  Excilement  and  depression.  G.  had  a  good  deal  of 
difficulty  in  experiencing  the  feeling  of  excitement,  and  finally 
concluded  that  "if  there  is  anything  more  than  unpleasantness 
at  all"  it  must  be  the  state  of  muscular  restlessness  which 
some  tones  aroused.  We  note  that  the  curves  of  excitement 
and  unpleasantness  are  almost  identical. 

"  Depression  is  a  vague,  general  feeling  of  quiet,  letting-go. 
avoiding  activity;  one  feels  so  lazy  that  it  seems  an  unpleasant 
interruption  to  the  general  state  of  mind  to  have  to  record  a 
judgment  on  the  tones."  This  state  of  mind,  he  says,  is  pleas- 
ant, tbongh  depression  is  a  rather  more  passive  and  neutral 
state  than  what  he  terms  pleasantness.  The  depression  curves 
are  very  similar  to  those  of  pleasantness, 

(5)<  (6)-  Strain  and  relaxation.  Strain  and  relaxation  are 
described  in  muscular  terms.  G.  has  a  tendency  to  sing  the 
tones,  and  those  that  are  within  his  range  are  easy  and  pleas- 
ant ;  those  above  his  range  are  unpleasant  and  straining. 
These  muscular  strains  are  localized  in  the  throat,  face  and 
forehead.  Some,  especially  the  very  high  tones,  are  so  un- 
pleasant that  it  is  a  constant  strain  to  listen  to  them.     Then 
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G.  finds  strain  sensation  in  the  «ars,  and  various  muscular 
contractions  involved  in  the  effort  of  attention.  The  carves 
bear  out  the  close  connection  between  strain  and  unpleasant* 
ness  which  is  indicated  by  these  introspections. 

Relaxation  seems  to  be  merely  the  absence  of  the  various 
kinds  of  muscular  strain  just  enumerated.  G.  bad  great  diffi- 
culty with  these  judgments,  because  he  "had  no  standard. 
There  was  nothing  but  the  general  diffused  feeling  of  relaxed 
muscles  and  a  vague,  undisturbed  state  of  mind."  This  ex- 
perience was  generally  pleasant.  We  note  that  the  curves  of 
relaxation  are  good  opyiosites  of  those  of  strain,  and  run  prac- 
tically the  same  course  as  those  of  pleasantness. 

Summary  of  Results  for  G. 

(1)  The  /*-t/ carves  show  tj-pically  opposite  courses. 

(2)  After  ioilial  practice,  the  /'-C/ judgments  are  direct 
or  immediate. 

(3)  Excitement  is  with  difficulty  differentiated  from  un- 
pleasantness, and  what  difference  there  is  appears  simply  as  a 
difference  in  the  range  of  the  organic  vehicle  of  the  feeling. 
The  curves  of  E  resemble  the  curves  of  £/. 

(4)  Depression,  the  given  opposite  of  (unpleasant)  excite- 
ment, is  interpreted  to  mean  soothing  restfulness,  undisturbed 
calm.  It  is  pronounced  pleasant,  and  the  cuia'cs  agree  with 
the  curves  of  P.  The  curves  are  of  the  same  type  as  those  of 
Titchcner's  first  observer  G.  {op.  cit.,  Figg.  1-6). 

(5)  S  and  R  are  described  in  muscular  terms.  5  being  un- 
pleasant and  R  pleasant.  The  curves  agree  in  general  with 
the  £/-/*  curves. 

Observer  C.  is  Mr.  J.  H.  Coffin,  assistant  in  the  psychologi- 
cal laboratory.  C.  had  had  2  years'  experience  in  experimental 
work  before  these  experiments  were  begun.  He  was  familiar 
with  Wuudt's  tridimensional  theory,  but  had  not  read  Titch- 
ener's  article,  and  had  only  a  general  idea  of  the  purpose  of 
the  experiments.     He  is  musical. 

The  experiments  were  made  tn  the  following  order:  /'f , 

3,312  comparisons. 

In  all  the  experiments  with  the  harmonical,  C.  reported  a 
constant  tendency  to  sing  the  tones  given.  His  judi^ments 
were  largely  dependent  upon  the  ease  or  difficulty  of  the  mus- 
cular adjustment  to  tones  in  different  parts  of  the  scale. 

(i),  (2).  fHeasaniness  nu^  unpleasantness.  During  the  first 
scries  given  {P\  ),  C.  reported  that  he  was  influenced  in  his 
judgments  by  the  intensity,  quality,  and  clang-tint  of  the 
tones,  and  occasionally  by  the  intervals  they  formed.  This 
last  he  thought  was  due  to  the  fact  that  he  had  a  constant 
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tendency  to  sing  the  tones.  Those  tones  were  the  pleasantest 
which  lay  in  the  middle  of  his  range,  and  could  be  sung  most 
easily. 

During  the  second  series  on  pleasantness,  C.  reported  that  he 
had  been  noticing  some  organic  sensations  which  stood  oat 
quite  prominently.  "  The  pleasant  tones  start  a  little  jerk  or 
thrill  in  or  near  ray  heart,  which  spreads  upward  and  culmi- 
nates in  a  sort  of  thrill  or  glow  in  the  neck  and  cheeks." 

C.'s  judgments  of  unpleasantness  seemed  to  depend  upon 
the  muscular  strain  involved  in  trying  to  sing  tones  above  or 
below  the  natural  range  of  his  voice.  He  says  that  it  is  diffi- 
cult to  write  introspections  upon  unpleasantness  without  using 
the  words  "  muscular  strain."  He  localizes  the  strain  sensa- 
tions in  the  throat,  forehead  and  chest,  and  occasionally  in  the 
ears.  "The  more  straiu  there  is.  the  more  unpleasant  a  tone 
is." 

It  will  be  noted  that  the  curves  bear  out  these  introspections. 
It  is  the  very  high  tones  that  are  seldom  chosen  as  pleasant, 
and  almost  always  as  unpleasant ;  the  middle  and  lower  tones 
are  very  often  chosen  in  the  P  series  and  seldom  in  the  U 
serie.s. 

(3).  (4)'  ExciUmeni  and  dfpressioit.  The  series  E\  was 
given  immediately  after  the  first  series  on  pleasantness  {P*^  ). 
C.  noted  again  the  constant  tendency  to  sing  the  tones. 
"  Tones  that  are  either  above  or  below  my  range  seem  more 
stirring — awaken  more  muscular  response  in  both  chest  and 
throat.  The  excitement  consists  in  this  muscular  tension  or 
disturbance."  During  the  series  £"f  ,  C.  said  that  excitement 
was  a  "stirring  or  thrilling"  experience,  and  mostly  organic- 
C.  reported  that  the  high  tones  were  generally  unpleasantly 
exciting,  while  the  low  tones  were  sometimes  pleasantly  ex- 
citing. It  is  to  be  noted  that  the  curves  of  excitement  follow 
in  general  the  course  of  the  unpleasant  curves. 

C.  had  great  difficulty  in  experiencing  depression  with  the 
tones,  and  felt  great  uncertainty  about  his  judgments  all 
through  the  series.  He  said  he  did  not  think  that  muscular 
tensions  had  anything  to  do  with  this  quality;  that  very  tow 
tones  were  depressing  because  they  were  big  and  heavy,  and 
high  ones  because  they  were  so  little  and  insignificant ;  the 
low  ones  sometimes  seemed  to  bear  down  upon  him,  the  high 
ones  "made  him  tired."  Depression  was  generally  accom- 
panied with  difficult  breathing  ;  hischest  often  "  felt  weighted." 
He  sometimes  found  himself  holding  his  breath.  He  reported 
that  the  depression  was  usually  unpleasant,  though  the  low 
tones  were  often  depressing  and  pleasant.  He  said  that  de- 
pression was  not  in  any  sense  the  opposite  of  excitement.  We 
note  that  the  curves  of  depression  are  quite  similar  to  those  of 
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unpleasantness,  difFerinj^  mainly  in  the  fact  that  the  tones  of 
the  lowest  octave  were  the  most  depressing. 

(5).  (6).  Strain  and  ra/axation.  *' Strain  is  clearly  a  case 
of  muscular  tension  ;  those  tones  are  the  most  straining  which 
require  the  most  muscular  effort  to  sing  them."  To  this  he 
adds  the  strain  of  muscular  adjustment  in  the  ears,  which  in 
the  case  of  very  high  tones  was  quite  as  noticeable  as  the  strain 
occasioned  by  the  effort  to  sing  the  tones.  This  strain  was 
always  unpleasant.  We  note  that  the  curves  of  strain  are 
strikingly  similar  to  those  of  unpleasantness. 

Relaxation  is  simply  the  abseuce  of  strain,  and  is  always 
pleasant.  The  J?  curves  are  practically  the  same  as  the  P 
curves. 

Summary  of  RsstfiTs  for  C. 

(i)  The /*- f/curves  take  typically  opposite  courses.  They 
are  of  the  type  of  those  obtained  from  Titchener's  second  ob- 
server G. 

(2)  The /'-i/' judgments  are  direct  or  immediate,  though 
the  spread  of  the  organic  reaction  is  more  marked  than  in  the 
cases  of  the  previous  observers. 

(3)  Judgments  of  excitement  are  based  upon  muscular 
tensions.  In  general,  >;  corresponds  to  C/;  though  the  lowest 
tones  may  be  pleasantly  exciting.  The  curves  bear  out  this 
introspective  report.  It  is  clear  that  C.  did  not  place  any  defi- 
nite affective  value  upon  the  term  'exciting,'  but  took  it  (as 
the  muscular  tensions  suggested)  now  as  the  opposite  of  mel- 
ancholy, now  as  the  opposite  of  soothing  calm. 

(4)  Judgments  of  depression  are  difficult  and  uncertain. 
They  are  based,  according  to  the  introsf>ective  report,  in  part 
upon  associations,  in  part  upon  unpleasantness.  The  curves 
show  the  former  influence  in  the  lowest  octave,  the  latter  in 
the  two  higher  octaves. 

(5)  Strain  and  relaxation  are  also  muscular  matters,  and 
are  pronounced  respectively  unpleasant  and  pleasant.  The 
curves  bear  out  the  introspections. 

Observer  W.  is  Miss  M.  C.  West,  graduate  scholar  in  philos- 
ophy. W.  had  had  no  experience  in  experimental  psychology 
before  this  year,  was  unfamiliar  with  Wundt's  tridimensional 
theory,  and  did  not  know  the  purpose  of  these  experiments. 
She  is  musical.' 

The  experiments  were  first  made  in  the  following  order: 
Pf,P^,D^,  C/^.£^,Sf,  /et,  C/i,  5i,  £^.  y?|, 
i?^.     The  curves  obtained  were  irregular,  and   it  seemed 

*  If  we  cli»«Bify  oar  observers  as  objective  and  subjective  In  type 
(Titchcner.  Experimental  Psychology.  I,  ii,  1901,  xxv  f.),  the  order 
from  objective  to  subjective  will  be:  M.,  C,  G.,  W..— and  the  inter- 
vals will  become  larger  as  the  series  progresses. 
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probable  that  W.  had  not  precisely  understood  her  instructions. 
Accordingly,  the  whole  series  of  experiments  was  repeated 
later  in  the  following  order:  P\  ,  E\,,  5f  ,  /?t.  £/| .  R^, 
E\,  Si,  P^,  D^  ,  U\  ,  R^,  The  curves  obtained  in  the 
second  series  were  almost  as  irregular  as  those  of  the  first 
series,  but  showed  similar  tendencies.  The  curves  published 
are  formed  by  combining;  the  four  curves  upon  each  affective 
dimension.     W.  made  6,809  comparisons. 

(i),  (2).  PUasaniness  and  unpUasantness.  These  judg- 
ments were  easy  and  immediate.  In  the  /'-series  there  were 
a  good  many  cases  in  which  both  tones  were  reprorted  unpleas- 
ant. W.  was  sometimes  influenced  by  the  intensities  of  the 
tones,  and  occasionally  by  the  intervals  they  formed.  Once 
she  wrote  that  it  was  difficult  "  to  rid  the  tones  of  ideational 
associations/'  but  did  not  specify  what  these  were.  W.  said 
that  unpleasantness  arose  when  the  tones  were  harsh,  rough, 
scraping,  nasal,  or  shrill.  She  found  it  difficult  to  decide 
which  tone  was  the  more  unpleasant  when  the  two  were  widely 
separated  on  the  scale. 

After  the  first  few  days  of  experimenting,  W.  was  not  easily 
distracted.  The  loud  jingling  of  sleigh  bells,  and  the  noise  of 
an  electric  car  groaning  uphill,  were  not  even  noticed. 

(3),  (4).  Exafemen/ and  depression.  W.  reported  that  the 
exciting  quality  of  the  tones  seemed  to  "wake  her  up  muscu- 
larly;"  that  the  excitement  was  a  lively,  active,  motor  feeling, 
characterized  by  tightening-up  of  the  muscles  and  short  breath- 
ing. Sumetimes  shenoted  a  tightening  of  the  ear-drums.  She 
said  that  high  and  loud  tones  seemed  to  be  most  exciting;  also 
thrilling  tones,  and  those  that  reminded  her  of  a  trumpet  or  a 
horn.  She  found  excitement  pleasant  rather  than  unpleasant, 
though  .she  twice  reported  that  unpleasant  tones  were  occa- 
sionally exciting. 

In  order  to  get  judgments  upon  depression,  W.  found  it  nec- 
essar>'  to  put  herself  in  a  melancholy  mood;  which,  on  some 
days,  was  difficult  to  do.  This  mood  was  characterized  by  "a 
constrained,  paralyzing  feeling,"  "a  weight  on  the  chest," 
'  'slow,  deep  breathing, "  "a  feeling  of  wearinessand  heaviness.' ' 
W.  said,  during  the  last  D  series,  that  there  were  two  alterna- 
ting elements  in  the  mood  of  depression;  a  passive  longing 
which  was  pleasant,  and  a  feeling  of  fear  or  dread  that  was 
distinctly  unpleasant. 

(5).  (6)-  Strain  and  relaxation.  W.  described  strain  in 
muscnlar  terms.  She  reported  a  general  feeling  of  tense  mus- 
cles, and  a  contraction  of  the  ear  muscles,  both  accompanied 
by  short  breathing.  She  said  that  the  high  tones  were  the  more 
straining,  though  occasionally  low  tones  were  straining,  when 
they  were  especially  intense. 
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Strain  seemed  to  her  always  unpleasant.  In  fact  she  thought 
that  the  strain  sensations  were  the  main  element  in  the  nn- 
pleasantness  of  the  tones. 

To  get  the  feeling  of  relaxation,  W.  found  it  necessary  to 
use  an  artificial  method  similar  to  those  used  by  M.  In  the 
series  on  D  and  5".  "I  try  to  take  a  long  breath,"  she 
writes,  "and,  if  the  tone  does  not  interfere  with  a  good  long 
breath  and  a  general  let-go  feeling,  I  call  it  relaxing;  if  it 
makes  me  draw  together,  I  call  it  less  relaxing."  "I  can't 
relax  on  an  unpleasant  tone."  Relaxation  seemed  to  her  a 
pleasant  feeling  due  to  the  absence  of  muscular  strains. 

Summary  of  Results  for  W. 

(i)  The  P-U  judgments  are  direct.  The  curves,  though 
irregular,  take  generally  opposite  courses. 

(3)  The  ^'-judgments  are  based  upon  muscular  tensions. 
E  is  generally  pleasant,  sometimes  unpleasant.  The  curve  is 
very  irregular;  though  it  seems  to  resemble  the  /'-curve  at 
first,  and  the  ^'^curve  in  its  later  course. 

(3)  The  ZJ-judgments  are  artificially  mediated,  and  there 
seems  to  have  been  no  constant  standard  of  judgment.  W. 
bad  first  to  'put  herself  in  a  melancholy  mood.'  to  pass 
judgment  at  all;  and  the  mood,  when  realized,  had  alternations 
of  pleasant  and  unpleasant  phases.  The  curve  perhaps  re- 
sembles the  6''-curve  at  first,  and  the  /'•curve  in  its  later 
course.  It  is  clear,  however,  that  W-  attached  no  definite 
affective  value  to  the  terms  E  aud  D. 

(4)  5  is  reported  unpleasant,  and  the  ^-curve  is  a  very  fair 
reproduction  of  the  CAcurve. 

(5)  The  j?-judgmenis  are  associatively  mediated.  On  the 
whole,  the  ^-curve  bears  out  the  introspective  verdict  that  R 
is  pleasant. 

II.      MKTRONOMK  EXPKKIMKNTS. 

The  method  and  apparatus  nsed  in  these  experiments  were 
the  same  as  those  described  in  Titchener's  article.  Two  met- 
ronomes of  equal  rates  were  placed  in  souud-procf  boxes. 
From  each  box  a  rubber  tube,  fitted  with  a  brass  cock,  carried 
the  sound  to  a  brass  Y,  whence  the  sound  passed  through  a 
metal  tube  into  the  adjoining  dark  room,  where  it  was  distrib- 
uted by  means  of  a  megaphone  funnel. 

The  14  rates  used  byTitchener  were  combined  in  all  possible 
pairs,  making  a  series  of  cj I  tests.  These  rates  were:  44,  50, 
60,  76,  92,  108.  120.  132.  144.  152.  160.  176,  192,  aud  208  in 
the  1  niin.  The  series  was  formed  by  chance,  and  then  so 
arranged  that  the  same  rate  should  never  occur  in  two  succes- 
sive pairs.  This  series  of  91  pairs  of  rates  was  given  6  times, 
thus  making  a  total  of  546  experiments.     In   each   pair,  the 
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slower  rate  was  always  given  first.  la  each  series  the  obaerv- 
vers  were  asked,  as  in  the  barmonical  experiments,  to  judge  of 
one  affective  quality  only. 

The  experiments  were  made  upon  all  three  observers  at  the 
same  time.  The  series  were  given  in  the  following  order; 
pleasantness,  strain,  unplea-santness.  relaxation,  excitement, 
depression.  Tbe  whole  series  of  experiments  was  made  dor- 
ing^  the  months  of  February  and  March,  1906. 

The  three  observers,  Miss  Murray,  Mr.  Geissler  and  Mr. 
Coffin,  sat  about  the  funnel  in  the  dark  room,  and  as  in  the 
harmonical  experiments  recorded  their  judgments  and  intro- 
Bpections  in  the  inten.'als  between  experiments.  As  before, 
they  were  instructed  to  make  their  judgments  without  bias, 
and  were  cautioned  against  comparing  results.  At  the  end  of 
each  10  pairs  of  rates,  a  rest  of  from  2  to  5  minutes  was  allowed. 

The  actual  conduct  of  the  experiment  is  as  follows.  The 
experimenter  sets  the  two  metronomes  at  the  proper  rates,  puts 
them  in  the  boxes,  and  closes  thedcwrs.  With  watch  in  hand, 
he  taps  on  the  metal  tube  as  a  ready  signal,  and  after  5  sec- 
onds opens  the  cock  and  allows  the  observers  to  hear  the  met- 
ronome beating  at  the  first  rate,  for  7  seconds.  After  an  inter- 
val of  silence  lasting  for  5  seconds,  he  opens  tbe  secoud  cock, 
and  leaves  it  open  for  7  seconds.  The  experimenter  then  rap- 
idly sets  the  metronomes  at  the  rates  to  be  next  given.  This 
requires  from  30  to  50  seconds.  During  this  interval  the  ob- 
ser\'ers  write  their  judgments  and  introspections. 

During  these  experiments  with  the  metrouome,  the  observ- 
ers were  much  more  disturbed  by  noises  than  during  tbe  bar- 
monical experimeuts.  As  a  result,  it  was  at  first  often  im- 
possible for  tbe  observers  to  hear  the  stimuli  at  all.  But,  as 
in  the  harmonical  experiments,  they  soon  learned  to  concen- 
trate their  attention  upon  the  metronome  beats,  and  were  less 
and  less  disturbed  by  noises  as  the  experimenting  went  on. 

At  the  conclusion  of  the  6  series  of  experiments,  each  ob- 
server was  given  a  make-up  series  in  which  negative,  undecided, 
and  doubtful  pairs  of  rales  were  repeated. 

Observer  M.  595  Comparisons. 

(i),  (2).  Pieasantn€ss  and  unpUasaniness.  Series  /*  was 
the  first  made.  M.  twice  reported  that  the  sound  was  so  faint 
that  she  had  to  keep  uncomfortably  still  to  hear  the  beats  at 
slow  rates.  This  eflfort.  and  the  .suspense  accompanying  the  im- 
certainty  whether  or  not  the  stimulus  was  still  sounding,  some- 
times made  the  slow  rates  seem  unpleasant ;  and  in  three  cases 
this  faintness  was  made  the  basis  of  judgment  of  unpleasant- 
ness. M.  often  found  herself  making  an  effort  to  accommodate 
her  breathing  to  the  slower  rates ;  then  the  ease  with  which 
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she  could  make  this  accommodation  determined  the  pleasant- 
ness or  unpleasanlneiis  of  the  rales.  Rapid  rates  often  made 
her  head  throb  nnp1ea.santly.  and  sometimes  g^ave  her  "an  un- 
comfortable feeling  in  one  ear."  A  slight  difference  in  pitch 
between  the  two  metronomes  was  noted  on  the  second  day  of 
experimenting  ;  this  was  made  the  basis  of  judgment  in  one 
case.  On  the  same  day  she  said  that  the  rates  sometimes  sug- 
gested pleasant  or  unpleasant  associations  which  tended  to 
influence  her  decisions. 

In  the  P  series  there  were  5  negative.  5  undecided,  and  3 
doubtful  cases  ;  in  the  ^series,  11  undecided,  3  doubtful,  and 
no  uegative  cases. 

(3).  (4)-  Excitement  and  depression.  M.  reported  that  in 
reacting  to  the  exciting  character  of  the  rates,  consciousness 
was  completely  filled  with  the  processes  (mainly  muscular) 
involved  in  the  excitement ;  that  there  was  a  succession  of 
muscular  strains  "in  the  effort  to  keep  up  with  the  rate," 
accompanied  by  more  or  less  confnsion  and  hurry, — a  sort  of 
"driven  feeling;  "i*  that  there  was  also  "a  continuous  whirr  in 
the  head."  The  higher  degrees  of  this  experience  were  decid- 
edly unpleasant.  As  to  depression,  M.  writes:  "I  think  I 
could  not  give  judgments  upon  this  unless  I  especially  directed 
my  attention  to  it  beforehand,  and  regarded  it  as  the  oppo- 
site of  excitement."  In  order  to  obtain  the  depressed  feeling 
it  was  often  necessary  to  call  up  associations.  When  expe- 
rienced, depression  was  accompanied  by  the  relaxation  of 
certain  muscles  and  by  slow  breathing;  M.  felt  either  quite 
indifferent  to  the  stimulus,  or  was  only  slightly  affected  by  it. 
The  slate  in  general  was  neither  positively  pleasant  nor  posi- 
tively unpleasant,  but  rather  indifferent. 

In  series  E  there  were  2  negative,  one  dnubtful  and  no  un- 
decided cases;  in  series  D  6  negative  and  no  undecided  or 
doubtful  cases. 

(5).  (6).  Strain  and  relaxation.  M.  described  the  feeling 
of  strain  as  a  "general  innscular  tension,  due  to  a  rigid  atti- 
tude." One  day  this  strain  seemed  to  be  localized  in  her  fore- 
head. It  was  accompanied  by  a  breathless  feeling.  She  was 
''completely  absorbed  in  following  the  stimulus."  Conscious- 
ness seemed  crowded,  so  that  there  was  no  room  for  associa- 
tions. On  another  day  she  thought  the  strain  localised  in  her 
ears;  it  accompanied  each  stroke  of  the  metronome,  but  disap- 
peared at  the  least  relaxation  of  the  attention.  The  strain 
often  grew  less  after  the  first  few  beats  of  a  group.  She 
reported  that  the  feeling  of  strain  was  generally  unpleasant. 
The  second  metronome  seemed  at  times  to  her  to  be  of  a  slightly 
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higher  pitch;  this,  she  thought,  increased  the  straining  quality 
of  the  beats. 

M.  describes  relaxatiou  as  a  pleasant  feeling,  with  00  confa- 
siou  or  effort.  The  rates  which  were  accompanied  by  relaxa- 
tion were  those  which  could  be  easily  followed  with  the  throat 
muscles,  or  did  not  conflict  with  an  easy  rate  of  breathing. 
Relaxation  seemed  to  be  the  opposite  of  excitement  as  well  as 
of  strain.  She  said  that  the  "whirr  in  the  head"  noted  above 
under  excitement  was  quite  lacking. 

In  the  series  S,  there  were  i  negative.  9  undecided,  and  2 
doubtful  cases;  in  the  scries  J?,  i  undecided,  1  doubtful  and 
no  negative  cases. 

Summary  of  Results  for  M. 
(ij     The  /*  and    6^  ctir\'es  take  roughly  opposite  courses. 
In  general  type  they  resemble  the  curves  of  Tilchener's  ob- 
servers M.  and  D.  {op.  cil.,  400). 

(2)  Judgments  of  P  and  U  were  direct  or  immediate. 
The  organic  factors  in  the  sensory  vehicle  of  the  feeling  were 
often  prominent. 

(3)  In  the  case  of  E  and  D,  judgment  was  passed  mainly 
in  terms  of  sensation  ('muscular'  sensations,  in  the  widest 
sense  of  that  phrase).  We  find,  accordingly,  that  the  curves 
tend  to  take  a  straight  course,  the  quickest  rates  being  the 
most  exciting,  and  the  slowest  the  most  depressing.  Increase 
of  E  is  unpleasant,  and  the  latter  half  of  the  £'-curve  shows  a 
similar  course  to  that  of  the  6-curve.  The /^-judgments  are 
diflScult ;  they  are  regarded  merely  as  the  logical  opposite  of 
the  ^-judgments,  and  are  oftea  mediated  by  association.  No 
constancy  of  afifective  tone  is  reported.  It  must,  therefore, 
probably  be  concluded  that  this  cur\'e  is  an  associative  arti- 
fact. 

(4)  Judgments  of  strain  and  relaxation  were  easy  and 
direct.  The  introspections  resemble  those  given  for  /'and  U, 
and  the  curves  (as  in  Titcheuer's  experiments)  accord  well 
with  the  cur\*es  for  P  and  if. 

(5)  Neither  in  the  E-D  nor  in  the  S-R  experiments  is 
there  evidence  of  any  affective  factor  other  than  P-  U.  It  is 
noteworthy  that  M.  regards  R  as  the  opposite  both  of  S  and 
of  £:. 

Obsbrvbr  G.  606  Comparisons. 
(t),  (2).  PUasantness  tLuA  unpUasantness .  With  the  slow 
rates,  G.  had  a  feeling  of  strained  expectation  or  suspense, 
which  made  them  seem  unpleasant.  Very  rapid  rates  gave 
him  an  uncomfortable,  hurried  feeling.  "It  is,"  he  writes, 
"always  unpleasant  for  me  to  be  hurried  faster  than  I  want  to 
go."     In   cases  where  the   two   rates  were  nearly  equal,  he 
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found  it  impossible  to  decide  which  was  the  more  pleasant  or 
unpleasant  without  the  help  of  associations.  During  the  first 
two  days,  G.  said  he  could  detect  no  difference  in  rate  between 
the  following  pairs:  50  and  60.  60  and  76,  93  and  108,  120  and 
132,  144  and  152,  152  and  160,  176  and  192.  G.  reported  a 
slight  occasional  difference  in  pilch  between  the  two  metro- 
nomes, which  sometimes  inffuenced  his  judgments.  During 
the  experiments  upon  excitement,  G.  reported  that  when  the 
slow  rates  approximated  his  natural  rate  of  breathing,  they 
seemed  decidedly  pleasant. 

In  series  /'there  were  7  doubtful,  no  negative,  and  no  un- 
decided cases;  in  series  C/,  2  negative,  16  undecided  and  2 
doubtful  cases. 

(3).  (4)'  Exciitmeni  and  depression.  G.  seems  to  have 
made  his  judgments  upon  these  two  qualities  principally  by 
the  help  of  the  train  of  ideas  suggested  by  the  rates.  The 
faster  rates  suggested  horses  racing,  rapid  musical  composi- 
tions, etc.;  the  slower,  bad  weather,  funeral  marches,  etc. 
Without  the  help  of  these  associations  he  was  uuable  to  feel 
either  excited  or  depressed.  He  described  the  feeling  of  ex- 
citement as  muscular  restlessness  attended  by  "a  restlessness 
of  mind"  in  which  these  associations  rapidly  succeeded  one  an- 
other.    The  higher  degrees  of  excitement  were  unpleasant. 

In  the  series  D,  G.  chose  the  first  rate  of  the  pair  every 
time,  as  if  he  bad  decided  beforehand  that  slow  rates  must  be 
the  more  depressing.  No  negative,  undecided  or  doubtful 
cases  were  reported  in  either  series. 

(5).  (6).  Strain  and  relaxation.  On  the  first  day  of  the 
strain  series,  G.  reported  a  feeling  of  strained  expectation, 
which  was  especially  noticeable  with  the  slower  rates.  This 
is  the  same  obser\'ation  as  that  which  he  made  during  the  series 
U.  Later  he  said  that  it  was  difScult  to  keep  from  confusing 
strain  with  unpleasantness  or  with  the  sensations  of  muscular 
tension  accompanying  the  effort  of  attention.  In  4  cases,  both 
rates  seemed  the  same  (44  and  50,  50  and  60,  60  and  76,  76 
and  92). 

G.  described  relaxation  in  organic  or  muscular  terms  as 
restfulncss,  "settling  down,"  quietude.  This  was  easiest  to 
experience  with  the  rates  of  moderate  speed.  Very  slow  rates, 
he  said,  '  'seemed  to  hold  him  in  suspense"  and  so  made  relaxa- 
tion impossible. 

In  series  S,  there  were  three  negative,  14  undecided,  and  6 
doubtful  cases;  in  series  R,  no  negative,  6  undecided  and  4 
doubtful  cases. 

Summary  of  REStn,Ts  for  G. 
(i)     The  i^-C/ curves  take  opposite  courses,  which  agree  in 
general  type  with  those  of  the  curves  already  mentioned. 
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(2)  Judgments  of  P'C/  are  direct. 

(3)  The  £-D  curves  wear  an  artificial  appearance,  and  the 
judgments  are  avowedly  mediated  hy  associations.  There  is 
no  evidence  of  an  affective  factor,  save  that  high  degrees  of  ex- 
citement are  pronounced  nnpleasant.  The  curves  approximate 
straight  lines,  the  highest  rates  being  the  most  exdting,  the 
slowest  the  most  depressing. 

(4)  Judgments  uf  5and^  are  based  partly  upon  'muscular* 
sensations,  partly  upon  the  P-U  factors.  In  general  the  P- 
curve  resembles  that  of  P.  the  5'-carve  that  of  U.  Indeed, 
when  we  consider  the  degree  of  practice  implied  in  these  ex- 
periments, we  may  probably  say  that  the  curves  agree  as  well 
together  as  would  pairs  of  P  or  of  6'^cnrves. 

In  all  the  experiments  with  the  metronome,  C.  noted  a  con- 
stant tendency  to  "keep  time"  with  the  beats  by  some  sort  of 
muscular  movement,  with  the  throat,  feet,  bands,  etc.,  and  his 
judgments  were  based  upon  the  ease  or  difficulty  of  this  pro- 
cedure.    C.  made  556  comparisons. 

(1).  (2).  PUasantness  and  unpieasantness.  These  judg- 
ments  were  directly  determined  by  the  ease  or  difiBcuUy  of  the 
muscular  response  to  the  rates.  In  very  rapid  rates,  C.  grouped 
the  beats  by  fours  and  then  counted  one  to  each  group,  accent- 
ing the  first  beat.  In  medium  rates,  the  single  beats  suggested 
a  rhythm  and  the  muscular  response  was  pleasant.  In  two 
cases  (pairs  1.44  and  152.  176  and  192)  the  rates  seemed  to  be 
the  same.  Where  they  were  widely  different,  he  found  it  diffi- 
cult to  compare  ihera  in  order  to  choose  between  them.  On 
the  first  day  he  thought  that  the  pleasantness  or  unpleasant- 
ness of  the  different  rates  depended  somewhat  upon  his  general 
condition  :  when  he  was  sleepy,  he  preferred  the  slow;  when 
he  was  wide  awake,  the  faster  were  the  more  pleasant. 

In  series  P  there  were  5  undecided,  but  no  negative  or  doubt- 
ful cases;  in  series  U  there  were  no  negative,  undecided  or 
doubtful  cases. 

(3)1  (4)-  Excitement  and  depression.  During  the  E  series, 
C.  wrote  :  ' '  there  seems  to  be  a  rate  of  bod  ily  movement  which 
is  natural  and  easy;  the  attempt  to  keep  time  with  rates  £a.ster 
than  this  natural  rate  is  exciting.  Depression  is  merely  the 
absence  of  excitement  and  not  itself  a  positive  quality." 

"When  very  slow  rates  are  given,  I  cannot  help  dividing 
the  long  interval  between  beats,  and  counting  twice  to  a  beat. 
In  this  way  I  obtain  a  rate  that  is  twice  as  fast  as  that  given 
and  much  more  comfortable."  No  negative,  undecided  or 
doubtful  cases  were  reported  in  either  series. 

(5),  (6).  Strain  and  relaxation.  To  C.  strain  seems  to 
have  meant  the  muscular  tension  involved  in  the  effort  to 
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"keep  up  with"  the  beats.  The  most  straining  rates,  he 
says,  are  those  "that  require  the  most  muscular  tension  in  the 
effort  to  keep  time. — those  that  are  farthest  from  a  natural 
bodily  rhythm."     These  were  unpleasant. 

Relaxation  was  merely  the  absence  of  strain.  Those  rates 
seemed  most  relaxing  that  called  forth  the  least  muscular  exer- 
tion and  approximated  the  '*  natural  rhythm."  Relaxation 
was  thus  not  differentiated  from  depression. 

In  series  5'  there  were  no  negative,  i  doubtful  and  4  unde- 
cided cases ;  in  series  R^  no  negative,  doubtful  or  undecided 
cases  were  reported. 

Summary  of  Results  for  C, 

(i)  The  cun'es  oi P  and  U  take  opposite  courses.  The 
/'-curve  shows  some  irregularities ;  but  the  £/-<:urve  is  more 
regular,  and  both  are  of  the  familiar  type. 

(2)  The  /*-f/ judgments  are  direct. 

(3)  The  observer  shows  the  tendency  to  make  the  faster 
rates  exciting,  the  slower  rates  depressing,  which  we  have 
found  also  in  M.  and  G.  The  irregularities  at  the  beginning 
of  ihe  curves  are  apparently  due  to  the  observer's  tendency  to 
double  the  rates. 

(4)  Strain  was  unpleasant,  and  the  curves  of  5"  and  of  U 
accord.  R  is  identiiied  with  D,  and  the  same  type  of  curve 
results. 

Conclusion. 

We  have  now  obtained  the  six  series  of  affective  judgments 
posited  by  the  tridimensional  theorj'  of  feeling,  ( i )  with  clangs, 
from  four  observers,  and  (2)  with  metronome  intcn'als,  from 
three  observers.  The  results  may  be  briefly  summarized  as 
follows. 

( I )  For  all  observers  alike,  and  for  both  binds  of  stimula* 
tion,  judgments  of  /*and  t/were  easy,  direct  and  natural.  It 
was  exceptional  to  6nd  any  reason,  any  basis,  for  these  judg< 
ments:  the  stimuli  were  intrinsically  pleasant  and  unpleasant, 
— more  pleasant  or  more  unpleasant  than  their  neighbors :  and 
where  a  reason  or  a  basis  was  found,  outside  of  intrinsic  affect- 
ive tone,  it  lay  in  the  organic  reaction  set  up  by  the  stimulus 
employed.  The  cur\'es  of  /'and  t/ followed  oppcsed  courses. 
There  can  be  no  doubt,  th^n.  upon  any  theory  of  feeling,  as 
regards  the  validity  of  the  /'-C/ dimension. 

(3)  No  evidence  was  obtained,  throughout  the  investiga- 
tion, of  the  existence  of  a  plurality  of  Pot  of  U  qualities.  On 
the  contrary,  /'and  ^/appeared  to  be  homogeneous  and  sim- 
ple, identical  in  all  experiments.     Variations  in  the  'color'  of 
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pAud  fwere  referred  by  the  observers  to  variations  in  the 
organic  reaction  set  up  by  the  stimulns. 

(3)  For  all  observers  alike,  and  for  both  kinds  of  stimula- 
tion, judgments  of  strain  were  easy  and,  on  the  whole,  direct. 
Strain  was.  however,  described  in  'muscular'  terms  through- 
out, and  increasing  strain  meant,  uniformly,  increasing  un- 
pleasantness. The  cur\'es  of  5"  correspond  closely  to  the  curves 
of  C/.  So  far  as  its  affective  side  is  concerned,  therefore,  strain 
may  be  identified  with  unpleasantness  ;  there  is  no  evidence  of 
a  new  affective  quality  or  affective  dimension. 

(4)  Less  direct,  but  still  fairly  natural,  were  f-judgmeots 
upon  clangs.  In  the  case  of  M.  and  G.,  excitement  means 
unpleasant  muscular  tension  ;  and  the  ^-curves  agree  with 
the  ^/-curves.  In  the  case  of  C. ,  excitement  means,  accord- 
ing to  the  nature  of  the  muscular  tensions  aroused,  now  the 
opposite  of  melancholy,  now  that  of  calm :  usually  it  means 
the  latter,  and  is  unpleasant.  For  W.,  on  the  contrary,  B  is 
usually  pleasant,  sometimes  unpleasant.  There  is  no  evidence 
of  a  specific  i^-dimension,  or  of  a  number  of  different  £"- 
qualities.  The  iF-judgments  upon  metronome  intervals  tend  to 
he  purely  intellectual  (sensationally  motived;  and  not  affective 
judgments.  Fast  rates  are  termed  exciting,  slow  rates  depressing. 
High  degrees  of  excitement  are  found  unpleasant. 

(5)  Still  less  direct  are  the  Z3-judgroents.  For  M..  with 
clatigs,  the  whole  experiment  was  associativety  motived,  and 
the  standard  of  judgment  associatively  maintained.  We  may 
surmise  from  the  introspections  that,  had  M.  been  asked  to 
judge  of  the  'soothing'  (instead  of  the  depressing)  character 
of  the  clangs,  she  would  have  given  a  P-curvc  as  response  to 
the  instruction.  For  G.,  D  means  tranquility,  soothing  calm  ; 
and  his  curve  is  a  /'-curve.  For  C,  D  vacillates  in  meaning  : 
his  judgments  are  either  associatively  mediated,  or  judgments 
of  (/  (depression^melaucholy).  For  W.,  D  is  o.  still  more 
artificial  and  still  more  vacillating  term.  The  mood  of  de- 
pression is  associatively  aroused,  and  shows  alternating  phases 
of  /'and  (/.  In  the  metronome  experiments,  D  has  for  M.  no 
constant  affective  value;  the  judgments  are  intellectual,  and 
associatively  motived.  The  judgments  of  G.  and  C.  do  not 
either  show  any  affective  influence. 

(6)  The  ^-judgments  of  M.  with  clangs  are  associatively 
motived  :  J?  is  much  the  same  as  /?.  G.,  C.  and  W.,  on  the 
other  hand,  make  ^  the  opposite  of  unpleasant  strain,  and  ac- 
cordingly give  /'-curves.  In  the  metronome  experiments, 
the  results  are  the  same,  but  their  distribution  is  diflerent.  M. 
and  G.  give  /^-curves,  making  relaxation  mean  pleasurable 
muscular  attitude  or  pleasurable  organic  set ;  C.  identifies  Ji 
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with  D^  and  gives  a  curve  similar  to  his  /7-curve.     Nowhere 
is  there  any  evidence  of  a  specific  ^-dimension  or  ^-quality. 

(7)  The  conclusions  drawn  by  Titchener  from  his  iwo- 
dimensional  study  of  the  Wundtian  theory  are  confirmed  by 
our  results. 

(8)  The  tridimensional  extension  of  the  method  of  paired 
comparisons  is  justified  by  the  directness  of  all  ^-reactions 
and  of  the  majority  of  the  /?-reactions  to  clangs.  On  the 
other  hand,  the  E-D  experiments  with  metronome  inter\'als 
failed  entirely  to  educe  an  affective  reaction,  whether  of  the 
familiar  F-Uox  of  the  hypothetical  E-D  type. 

Our  evidence,  then,  is  against  the  tridimensional  theory  of 
feeling;  it  supports  the  dual  theory  in  its  traditional  form. 
We  have,  now,  no  desire  to  press  this  e\'idence  to  the  breaking- 
point.  We  grant  freely  that  the  experiments  are  not  even 
yet  verj'  numerous;  that  the  observers  also  should  be  increased 
in  number;  and  that  the  range  of  stimuli  has  been  limited. 
What  we  urge  is,  tbat  the  experiments,  so  far  as  they  go,  all 
point  in  the  same  direction.  And  we  urge,  further,  that  they 
are  experiments:  that  our  observations  have  been  made  under 
standard  conditions,  with  trustworthj*  and  conscientious  ob- 
servers, and  by  an  approved  method  which  allows  of  the  corre- 
lation of  subjective  and  objective  results.  More  than  this  we 
do  not  assert.  It  may  be  that  future  investigation  will  show 
our  procedure  to  have  been  too  crude  and  general  to  do  justice 
to  the  full  complexity  of  factors  co-operating  in  the  affective 
consciousness.  It  may  be  that  that  subtle  and  intangible  in- 
fluence of  'laboratory  atmosphere*  has,  in  spite  of  all  our 
care  and  of  the  attempted  impartiality  of  our  observers,  been 
at  work  to  vitiate  our  conclusions.  We  cannot  disprove  either 
of  these  objectiuns,  if  it  be  brought  against  us.  We  shall  be 
satisfied  if  we  have  »haken  the  pluralists,  for  the  moment,  out 
of  their  dogmatic  slumber. 

For  the  pluralistic  theory  may,  surely,  be  described  rs  a 
dogma.  On  the  experimental  side,  appeal  has  been  made  by 
its  representatives  only  to  the  results  of  the  method  of  expres- 
sion. This  method  has  repeatedly  been  declared,  by  Wundt 
himself,  to  be  subsidiary  to  the  method  of  impression.  That 
apart,  however,  the  appeal  has  broken  down  almost  as  soon  as 
made.  Or  is  there,  at  the  present  time,  any  iota  of  evidence 
for  the  muUidimensioual  theory  to  be  drawn  from  the  pub- 
lished investigations?  The  evidence  seems  to  be  found,  rather, 
in  the  bias  of  the  psychologizing  mind.  The  affective  life 
is  extremely  rich,  extremely  complex;  and  it  appears,  so  to 
say,  derogatory  to  the  composition  of  the  human  mind  to 
fiud  the  affective  factors   proper  solely  in   pleasantness  and 
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unpleasantness.  When  James  says  that  the  dual  theory  "is  a 
hackneyed  psychological  doctrine,  but  on  any  theory  of  the 
seat  of  emotion  it  seems  to  me  one  of  the  most  artificial  and 
scholastic  of  the  untruths  that  disfigure  our  science  ;"'  when 
Ladd  writes  of  the  sam*^  theory  that  it  is  not  only  "wholly 
inadequate  to  describe  and  explain  the  admitted  data  of  con- 
Rciousness.  but  even  contradictory  of  those  data," — that  it 
"receives  confutation  at  every  point  from  the  data  of  psycho- 
logical science;"'  when  Wundt  declares  that  to  the  observer 
who  has  freed  hismind  of  prejudice,  and  who  adopts  the  right 
method  and  principles,  there  "drangt  sich  unweigerlich  eine 
Anzahl  seeliscber  Zustande  der  Wahrnehmung  anf,  denen 
man  zwar  durchaus  den  Charakter  von  Gefiihlen  zuerkennen 
muss,  die  sich  aber  in  die  Schabloue  der  Lnst  und  Unlust 
'nimmcrmchr  L-iuzwaugcn  lassen  ;"  *  when  Lipps  postulates, 
besides  pleasantness- unpleasantness,  primary  feelings  of  effort, 
of  certainty,  of  reality:*  we  can  understand  the  attitude  which 
these  authors  take  up,  and  we  can  give  a  hearty  assent  to  their 
iusisteuce  upon  the  variety,  the  delicate  shading,  the  subtle 
transitions  of  emotive  experience.  The  question  of  the  plu- 
rality of  the  affective  elements  setuu  siricto  is,  however,  a  ques- 
tion of  fact;  and  we  have  a  right  to  demand  more  than  casual 
self-observation,  more  even  than  intense  psychological  convic- 
tion,— we  have  a  right  to  demand  evidence  of  the  combined 
objective  and  subjective  sort  which  direct  experimentation 
alone  can  furnish.  So  long  as  no  attempt  is  made  to  bring 
such  evidence,  is  not  the  pluralistic  theory  a  dogma?  Do  not 
the  di6Ferences  which  the  different  authors  evince  in  their 
catalogues  of  the  primary  affective  dimensions  show,  with  all 
desired  clearness,  that  the  theory  is  a  matter  of  personal  im- 
pression and  prepossession,  rather  than  of  systematic  work? 
And  may  we  not.  with  justice,  challenge  the  partisans  of  the 
theory  to  take  up  the  issue,  experimentally,  and  at  least  to 
withhold  their  condemnation  of  the  traditional  view  until 
some  positive  evidence  for  their  own  has  been  adduced? — 

To  us,  it  has  seemed  best,  instead  of  extending  the  method 
of  paired  comparisons  beyond  the  point  now  reached  to  other 
classes  of  stimulus,  to  change  the  venue  of  the  problem  alto- 
gether, and  to  attack  it  on  the  side  oi  mixed  fgeiings.  A  sec- 
ond article  will  therefore  report  an  experimental  study  of 
these  much -discussed  processes. 


*  Psychol.  Rev.,  i,  1894,  525, 

*  Psychol.,  detcrip.  and  explau.,  1S94,  167,  169. 
'PhyB.  Psych.,  ii,  1902,  285. 

* SelbstbewnsstKin,  Empfindung  uod  Gefuhl,  1901;    Vom  Puhlen, 
Wollea  und  Denken,  1902. 
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If  Preyer  is  at  all  right  id  saying  that  "the  connection 
between  physical  and  psychical  processes  reveals  itself  more 
plainly  in  handwriting  than  in  any  other  voluntary  move- 
ment" (i8:i),  a  search  for  correlations  in  this  direction  should 
be  profitable.  Prcyer's  own  attempt,  along  with  Crepieux-. 
Jamin's  (6)  and  Meyer's  (17),  to  establish  graphology  on  a 
scientific  basis  constitutes  such  a  search  for  correlations  ou  a 
very  ambitious  scale.  The  more  restricted  investigations  by 
the  alienists  (7;  11;  17),  with  the  Goldscheider-Kraepelin 
Schrifhvage,  may  also  be  viewed  as  a  search  for  the  correlates  of 
handwriting,  especially  the  handwriting  of  the  insane.  These 
two  6elds,  the  characterologlcal  and  the  pathological,  have 
so  far  been  cultivated  to  the  comparative  neglect  of  the  more 
normal  and  commonplace  aspects  of  handwriting. 

The  present  study  concerns  itself  with  ordinary  school  pen- 
manship, considered  as  a  motor  function.  There  are  peculiar 
reasons  why  the  handwriting  of  a  large  number  of  school  chil- 
dren should  be  studied  from  this  standpoint.  Writing  is  a 
very  delicate,  complicated  activity,  requiring  a  high  degree  of 
co-ordiuatiou  and  years  of  almost  daily  practice  before  it  be- 
comes an  established  acquisition.  Few  movements  to  which 
the  hand  of  the  ordinary  child  is  trained,  are  more  difficult, 
and  in  no  other  example  of  "manual  training"  are  the  degrees 
of  efficiency  so  conveniently  recorded.  Furthermore,  in  the 
case  of  no  other  school  activity  is  there  such  a  conspiracy  of 
influences  to  secure  uniformly  excellent  results.  Constant 
pressure  from  the  teacher,  usually  supplemented  by  praise  or 
blame  from  the  parent,  and  a  mathematically  accurate  model 
are  for  eight  years  not  allowed  to  lapse,  so  that  here  condi- 
tions are  most  favorable  for  the  production  of  absolute  uni- 

^X  wish  to  acknowledge  my  indebtedness  for  varioas  favors  to  Mr. 
Homer  P.  Lewis,  Superinteudent  of  Schools.  Mr.  Joseph  Jackson, 
Prlucipal  of  the  English  High  School,  Mr.  Edward  M.  Woodward, 
Principal  of  the  South  High  School,  of  Worcester,  Mass.,  aad  to 
Snpenntcndent  Walter  E.  t'ernald  and  teachers  of  the  Massachusetts 
School  for  Feeble-Miuded  Children.  I  have  also  to  acknowledge 
many  courteous  services  from  the  principals  and  teachers  of  the 
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formity.  The  very  apparent  and  tangible  differences  which 
a^mear  in  spite  of  these  conditions  challenge  consideration. 

The  present  study  limits  itself  to  the  differences  in  the  accu- 
racy of  penmanship,  that  is,  the  differences  in  the  amount  of 
deviation  from  a  perfect  copy.  The  principal  material  was 
collected  with  the  assistance  of  one  hundred  and  five  teachers, 
from  the  public  schools  of  Worcester,  Mass.  Each  teacher 
submitted  four  sets  of  representative  specimens  written  by  the 
pupils  of  her  grade,  as  follows  : 

Grattp  /.  Specimens  from  the  three  Best  wriiers  in  the 
grade. 

Group  II.  Specimens  from  the  three  Worst  writers  in  the 
grade. 

Group  If/.  Specimens  from  the  three  pupils  of  highest 
mental  ability  as  represented  by  school  standings. 

Group  IV,  Specimens  from  the  three  pupils  of  lowest 
mental  ability  as  represented  by  school  standings, 

To  each  specimen  was  attached  a  slip  giving  desired  data 
about  the  pupil,  as  indicated  beluw  : 

(i.)  School  Intelligence  (as  shown  by  standings):  Very 
Good,   Good,   Fair,   Poor,    Very  Poor. 

(2.)  General  Intelligence  (irrespectiveof  standings):  Brigki^ 
Average.  DvU. 

(3. )  Motor  Abilily  (a  careful  judgment  of  the  pupil's  mus- 
cular dexterity,  as  shown  in  Drawing,  Sewing.  Manual 
Training  and  general  aptness  in  using  fingers,  hands  and 
arms):    Clever,  Average,  Clumsy, 

(4.)     Facility  in  Writing:     Ease,  /Moderate  Ease,  Effort. 

The  grades  represented  in  the  returns  are  from  I  to  IX 
inclusive,  with  a  total  enrollment  of  4.361  pupils.  The  aver- 
age number  of  specimens  for  each  grade  is  140;  the  number 
for  each  Group  is  315.  making  the  total  numt>er  of  specimens 
classified  and  tabulated  below  1,260. 
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The  figures  show  a  surprisingly  decided  tendency  for  accu- 
racy  in  children's  writing  to  vary  directly  with  school  intelli- 
gence. It  should  also  be  mentioned,  since  the  above  table 
gives  only  the  sum  totals,  that  the  tendency  is  a  constant  one, 
and  presents  itself  with  but  slight  fluctuations  in  ever>' grade 
from  the  first  up.  In  Group  /,  which  contains  the  Best  writers, 
there  are  191  Cwrfand  Very  Good  pupils-  Out  of  a  total  of 
315  in  this  group  there  are  only  25  (7.8^)  who  are  ranked  as 
DuU  by  their  teachers.  In  Group  II,  which  contains  the 
Worst  writers,  the  corresponding  tendency  is  j  ust  as  constant. 
There  are  143  Poor  and  Very  Poor  pupils  against  80  Good  and 
Very  Good.  The  number  of  5r/]fA/pupils  is  60  (19%).  The 
tendency  toward  a  correlation  is  corroborated  by  the  manner 
of  distribution  of  those  pupils  who  fall  into  more  than  one 
group.  Out  of  a  total  of  i,?6o,  the  number  of  Best  pupils 
who  are  at  the  same  time  the  Worst  writers  is  only  6  ;  and  the 
number  of  Poorest  pupils  who  are  at  the  same  lime  the  Best 
writers  is  only  7.  On  the  other  hand  there  are  66  Best  pupils 
who  are  also  the  Best  writers  and  70  Poorest  pupils  who  are 
also  the  Worst  writers.  The  general  tendency  was  again  veri- 
fied when  the  730  specimens  in  Groups  HI  and  IV  were 
divided  into  two  equal  sets  of  best-written  and  worst-written 
specimens  ;  207  pupils  in  Group  III  wrote  best ;  207  pupils  in 
Group  I V  wrote  worst.  These  same  730  specimens  were  after- 
wards taken  and  subjected  to  a  rigorous  sifting  process,  by 
means  of  which  the  more  netitral  specimens  were  discarded 
and  two  extreme  classe.s  of  the  most  and  least  accurate  writing 
were  formed.  Of  180  Very  best  specimens,  125  were  written 
by  the  Best  pupils,  a  direct  correspondence  of  70%.  Of  the 
134  Very  worst  specimens  103  were  WTitten  by  the  Poorest 
pupils,  a  correspondence  of  77^. 

As  a  check  and  sidelight  on  these  results  a  collection  of  speci- 
mens from  the  six  grades  of  the  School  for  the  Feeble-Minded 
at  Waverley.  Mass.,  was  examined.  These  specimens,  72  in 
number,  were  tabulated  and  classified  on  a  basis  corresponding 
to  that  used  for  normal  children.  The  results  are  in  harmony 
with  those  already  noticed.  Out  of  18  Best  writers  not  one 
was  reported  as  Very  Poor  (in  school  intelligence);  while  out 
of  r8  Worst  writers,  only  one  was  reported  as  Very  Good, 
The  number  of  pupils  falling  in  both  Groups  I  and  ///  was  4  ; 
the  number  falling  in  both  Groups  II  and  IV  was  7.  The 
division  of  the  specimeus  iu  Groups  III  and  IVmio  2  equal 
sets  of  best  and  worst-written,  showed  that  13  of  the  18  Best 
specimens  were  by  Best  pupils,  and  13  of  the  18  Worst  speci- 
mens were  by  Poorest  pupils. 

Before  commenting  on  the  nature  and  validity  of  the  corre- 
lation suggested  by  these  results  it  is  necessary  to  take  into 
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account  another  factor,  wfaich  will  be  seen  to  have  considerable 
influence  on  the  accuracy  of  writing  ;  namely,  that  of  sex. 
The  sex  differences  in  writing  have  already  been  investigated, 
notably  in  the  experimental  studies  by  Gross  (ii:  450)  aud 
Diehl  (7:1)  and  in  Binet's  interesting  paper,  '^La grapholo- 
gie  ei  ses  rivilations  sur  U  sexe,  V Age  et  C intelligence." '  Biuet 
believes  the  existence  of  sex  characteristics  in  writing  "to  be 
deraoDStraled  in  a  most  satisfactory  manner"  (4:208).  These 
studies,  however,  are  concerned  with  the  handwriting  of 
adnlts  aud  offer  nothing  that  has  an  application  here.' 

A  few  figures  will  bring  out  the  extent  of  the  sex  difference 
in  accuracy  of  writing.  Group  I  contains  193  girls  (61%); 
GrtfK^ //contains  77  (24.6^);  Groi/^i ///and /f^ respectively 
contain  168  and  141  girls,  Of  180  Very  Rest  specimens  se- 
lected from  Groups  III  and  /K,  116  (64.4%)  were  written  by 
girls;  while  of  154  Very  Worst  specimens  from  these  two 
groups,  94  (70%)  were  written  by  boys.  Again,  of  63  pupiU  1 
falling  in  both  Groups  /and  ///,  43  (68%)  were  girls;  and  of 
70  falling  in  both  Groups  II  and  IV,  52  (74%  )  were  boys.  In 
the  high  school  the  differences  are  most  marked.  Taking  357 
specimens  of  vertical  writing  and  dividing  them  according  to 
the  uniformity  and  symmetry  of  the  script  into  4  classes,  it  was 
fouad  that  the  most  copy-book-like  class  contained  11  boys' 1 
and  43  girls'  specimens;  and  the  least  copy-book  like  class  31 
boys'  and  7  girls'  specimens;  that  is,  the  percentage  of  boys 
respectively  in  the  most  and  least  calligraphic  classes  was 
20.4%  and  82.6%.  Again,  taking  i.oii  papers  representing 
the  enrollment  of  two  high  schools  {445  boys  and  566  girls) 
and  discarding  47 1  border  line  specimens,  we  find  that  of  299 
best  specimens,  229  or  76.6%  are  by  girls  and  of  241  worst 
specimens,  193  or  80%  are  by  boys. 

It  is  evident  that  we  have  a  sex  factor  to  reckon  with  here. 


'The  5ex  characteristics,  whatever  they  may  be,  seem  to  be  discov- 
erable to  a  certaiu  extent  below  the  adalt  aee.     The  writer  nia«1e  ■  ' 
carefnl  setectioo  of  50  specimens  written  by  high  school  pupils,  with 
a  view  of  testtDK  the  prominence  of  the  differcDCc  hetwecu  boys'  ami 

firls'  writing;  3i8  of  the  specimens  were  representative,  22"difncuU." 
ixteen  persons,  teachers  and  5tudcnts,  snbmittcci  each  to  two  tests 
OD  the  set  of  papers.  This  made  a  total  of  t.6oo  judgments  ;  there 
were  only  98  cases  of  contradiction  and  37  cases  of  no  decision.  The 
number  of  errors  was  599  or  37.4%.  (The  error  by  mere  chance 
would  have  been  50%.)  482  or  80.5%  of  these  errors  were  on  the 
difficult  specimeus.  The  average  time  devoted  to  each  paper  on  the 
first  test  was  12  seconds.  Many  of  the  reasons  for  the  ludgments, 
given  after  introspection,  were  laden  with  graphological  connotattona; 
but  others  rested  ou  empirical  data  such  as  "I  have  never  in  all  my 
experience  seen  a  boy  make  a  G  that  way,"  etc.  The  amount  and 
character  of  the  irregularities  in  the  writing  were  often  mentioned  in 
the  decision. 
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It  would  be  difficult  to  think  of  any  other  school  activity  in 
which  the  influence  of  this  factor  comes  out  so  strikingl)*. 
The  usual  tests  of  motor  ability,  sensory  discrimination,  etc., 
reveal  only  slight  differences  between  boys  and  girls  as  a 
class.  Speaking  of  men  and  women,  Havelock  Ellis  says. 
"There  are  nearly  always  differences — but  these  differences 
are  complex  and  manifold;  they  do  not  always  agree;  they 
never  show  any  general  piling  up  of  the  advantages  upon  the 
side  of  one  sex  or  the  other."  (9.)  In  the  present  case,  how- 
ever, there  seeros  to  be  distinctly  such  a  piling  up  in  favor  of 
one  sex. 

With  the  aid  of  a  detailed  analysis  of  the  writing  process  it 
maybe  possible  to  understand  the  meaning  of  this  sex  differ- 
euce,  and  also  the  influence  of  the  other  factor  of  school  intelli- 
gence. From  the  start  it  must  be  remembered  that  we  are 
dealing  with  handwriting  during  its  formative  period,  when 
the  movements  have  not  yet  become  fully  automatic,  and  the 
accompanying  conscious  processes  are  different  from  those 
which  exist  with  adults.  According  to  Judd  (13:243), 
'"Writing,  which  is  essentially  a  co-ordinated  movement,  has 
to  be  developed  trial  after  trial,  with  consciousness  directed 
not  upon  the  movement  itself,  but  on  the  visual  images  which 
appear  as  the  results  of  the  movement."  "There  is  no  con- 
scious selection  of  the  hand  movement, ' '  but  rather,  "it  gradu- 
ally becomes  incorporated  without  any  conscious  purpose  or 
clear  recognition  into  the  total  automatic  form  of  movement." 
"These  facts,"  he  says,  "make  it  difficult  to  attribute  to  the 
sensations  of  movement  any  important  part  in  the  building 
up  of  the  writing  habit  or  in  the  maintenance  of  correct  forms 
of  movement,  after  the  habit  has  been  developed.  TheVarious 
factors  have  been  gradually  added  to  each  other  by  a  process 
of  organic  fusion,  not  coutrolled  by  consciousness.  These 
separate  factors  are  each  the  result  of  many  trials  in  which  the 
guiding  motives  have  been,  first,  the  reproduction  of  visual 
forms,  and  second,  the  avoidance  of  difficult,  cramped  positions 
of  the  hand."  This  statement  should  be  taken  in  connection 
with  Judd's  other  statement,  that  the  special  character  of  the 
writing  movement  is  "determined  in  the  main  by  the  influences 
that  are  brought  into  play  duriug  the  years  of  practice,  which 
are  generally  devoted  to  the  acquisition  of  this  art."  Such  an 
explanation  of  the  facts  reduces  this  motor  function  very 
largely  to  a  mental  rather  than  a  physical  basis,  and  makes 
more  probable  its  correlation  with  some  other  function  of  a 
psychical  order.  To  quote  Judd  again,  "The  individual  varia- 
tions iu  writing  are  due  to  the  way  in  which  the  visual  factors 
and  the  factors  of  movement  have  been  interrelated.  If  one 
insists  ou   the  constant   and  clear   recognition  of  the  visual 
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pattern  he  may  ultimately  conform  the  movements  by  a  large 
amount  of  practice  to  his  pattern."  Throughout  his  whole 
analysis,  Jndd  emphasizes  the  importance  of  these  conscious 
factors.  Success  in  penmanship,  or  accuracy  in  the  writing 
movement,  is  made  to  depend  upon  the  capacity  and  willingness 
to  exerci.se  visual  control.  The  results  of  Scripture.  Smith 
and  Brown's  study  "On  the  Education  of  Muscular  Control 
and  Power."  point  in  the  same  direction.  From  the  outcome 
of  2,000  experiments  they  felt  jusli6ed  in  the  conclusions  that 
"steadiness  of  movement  can  be  increased  by  practice,"  and 
"this  training  seems  to  be  of  a  psychical  rather  than  of  apbysi- 
cal  order  and  to  be  principally  in  steadiness  of  attention." 
(19:114.)  Similarly,  Hall  says,  "Exactness  of  movement  is 
one  ot  the  chief  products  of  skill  and  practice,  and  is  probably 
more  indicative  of  mental  development  .  .  .  ."  (12:144  ) 
Baldwin  holds  that  "The  most  adequate  theory  of  the  mechan- 
ism of   (motor)  control   makes  it  a  function  of  attention." 

(2:115) 

However  dependent  accuracy  of  movement  may  be  on  psy- 
chical factors,  no  one  would  be  disposed  to  argue  that  hand- 
writing in  any  way  stands  for  a  high  order  of  intelligence. 
This  is  shown  by  the  fact  that  in  casesof  insanity  where  nearly 
all  the  mental  activities  have  deteriorated,  the  writing  response 
is  sometimes  the  only  coherent  response  that  can  be  called 
forth.  The  specimens  of  the  handwriting  from  imbeciles  are, 
likewise,  often  indistinguishable  from  these  of  normal  children, 
in  the  general  appearance  and  finer  co-ordinations  of  the  script, 
Still  it  would  be  wrong  to  conclude  that  handwriting  is  possi- 
ble with  even  a  very  low  degree  of  intelligence.  Only  imbe- 
ciles of  high  grade  can  ever  hope  to  acquire  the  art,  and  Barr 
classes  it  as  t>eing  more  difficult  than  the  use  of  the  hammer 
and  chisel.  (3:163, )  The  slow  and  labored  manner  in  which 
even  high  grade  imbecile  pupils  do  their  writing  must  be  taken 
into  account,  as  also  their  great  dependence  upon  a  copy  to 
which  they  can  refer.  They  have  considerable  diflicuUies,  for 
example,  with  complicated  letters  like/.  The  learning  process 
makes  a  demand  upon  their  consciousness,  so  that  as  one 
teacher  told  me,  the  appearance  of  writing  in  the  lower  grades 
Is  a  hopeful  indication  of  dawning  intelligence.  This  teacher 
has  also  observed  that  when  the  imbecile  "child  first  writes, 
his  penmanship  is  at  its  best.  When  the  mind  is  occupied  with 
the  expression  of  an  idea,  the  writing  frequently  becomes  care- 
less and  inferior."  But  when  the  mind  is  not  so  occupied 
feeble-minded  children  take  a  strange  delight  in  the  act  of 
writing,  which  goes  to  show  that  its  demands  npon  the  atten- 
tion  are  not  onerous.     They  beg  to  be  allowed  to  write  for 
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"busy  work,"  and  are  content  to  copy  from  their  readers  by 
the  hour. 

Accuracy  in  writing,  then,  indicates  a  kind  of  intelligence, 
rather  than  a  grade  of  intelligence.  From  the  foregoing  analy- 
sis of  the  writing  movement  we  saw  that  the  accompanying 
consciousness  was  a  visual  consciousness.  In  fact,  the  chief 
purpose  of  the  writiug  lesson  and  the  copy-book  is  to  stimulate 
this  visual  control.  The  learning  process  is  a  "visual  con- 
scionsness  of  the  end;"  and  the  relative  accuracy  of  the  boys' 
and  girls'  writing  movements  will  depend  upon  their  relative 
willingness  and  capacity  to  maintain  such  a  visual  conscious- 
ness. The  decided  majority  of  teachers  report  that  the  girls 
take  to  writing  more  readily  than  do  the  boys.  The  number  of 
girls  reported  as  being  painstaking  in  writing  is  almost  twice 
the  number  of  boys.  The  number  of  boys  reported  as  careless 
in  writing  is  over  four  times  the  number  of  girls.  The  number 
of  boys  reported  as  disliking  writing  is  over  six  times  the  num- 
ber of  girls. 

There  is  evidently  a  general  difference  in  mental  attitude 
which  reveals  itself  in  the  accuracy  of  the  writing.  Miss  Thomp- 
son in  her  extensive  study  of  the  mental  traits  of  sex  found 
among  women,  "a  greater  taste  for  working  with  the  hands." 
"The  greater  prominence  of  the  visual  consciousness  among 
women,"  she  also  says,  "is  especially  marked."  (21:166.) 
This  is  precisely  the  consciousness  which  affects  accuracy  of 
writing.  Jastrow  also  found  among  the  feminine  traits  revealed 
by  his  study  of  association,  "an  attention  to  the  immediate 
surroundings,  to  the  finished  product,  to  the  ornamental,  the 
individual,  the  concrete. "  (io:igo.)  The  greaterleachability 
and  diligence  of  the  female  sex  are  often  mentioned.  Riccardi 
found  upon  the  examination  of  several  hundred  school  children 
of  Modeua  and  Bologna,  that  girls  have  a  greater  fondness  for 
manual  work.  (10:202. )  That  is  to  say,  girls  are  likely  to  have 
a  greater  interest  in  writiug;  and  interest  and  attention  are  but 
two  aspects  of  the  .same  function.  In  the  conflict  between 
the  visual  consciousness  and  the  kinseslhetic  and  other  sensa- 
tions, the  girls  attend  more  to  the  visual  standards  and  hence 
are  better  writers.  A  comparison  of  many  examples  of  the 
most  rapid  writing  in  high  school  boys  and  girls,  shows 
greater  abandon  and  less  embarassment  by  visual  guides  in 
the  former.  The  boys  in  general,  having  a  milder  interest  in 
form  and  a  more  vigonius  one  in  content,  are  much  more  in- 
clined to  allow  the  visual  patterns  to  lapse,  in  favor  of  ktnaes- 
thetic  sensational  control,  to  the  detriment  of  their  writing. 
By  this  reasoning  the  sex  differences  in  the  accuracy  of  pen- 
manship are  attributable  to  differences  in  mental  attitude. 

But  to  reduce  the  whole  writing  actitnty  to  mental  elements 
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would  be  to  ignore  some  of  the  facts.  Even  Judd  mentions 
the  existence  of  "inherited  nervous  structures,"  which  furnish 
a  general  basis  for  the  writing  habit.  To  what  extent  does 
this  factor  of  physical  structure  influence  accuracy  of  writing? 
The  individual  di6ferences  in  size  and  proportions  of  the  hand, 
have  been  shown  to  have  but  slight,  if  any,  importance  even  in 
determining  the  general  conformation  of  the  script,  and  prob- 
ably have  little  effect  upon  accuracy  of  digital  or  manual 
movement.  There  are  general  differences  between  raen  and 
women  in  the  length  of  the  hand,  index  fiugcr  and  thumb ; 
but  these  likewise  are  too  small  to  explain  the  sex  differences 
in  the  accuracy  of  children's  writing.  It  is  difficult,  in  any 
case,  to  determine  when  and  to  what  extent  clumsiness  has  per 
se  a  physical  basis.  Some  of  our  data,  however,  are  suggestive 
on  this  point.  The  teachers,  it  will  be  recalled,  were  asked  in 
every  case  to  give  a  careful  judgment  on  the  muscular  dexter- 
ity of  each  pupil,  designating  whether  Cicvrr,  Average,  or 
Clttnuy.  They  were  also  asked  to  state  whether  the  pupil 
wrote  with  Ease,  with  only  Moderate  Ease,  or  with  Effort.  The 
returns  on  these  points  are  very  uniform.  Handwriting  seems, 
in  all  the  grades,  to  be  a  fairly  good  index  of  the  general 
muscular  dexterity  of  the  pupils  as  judged  by  the  teachers. 
Only  13  out  of  315  Best  writers  were  otherwise  clumsy:  and 
only  18  out  of  315  WorU  writers  were  otherwise  clever.  (It  is 
worth  noticing  incidentally  that  there  is  a  marked  tendency  for 
this  muscular  dexterity  to  vary  with  mental  ability.  Of  the  315 
pupils  in  Group  ///only  17  were  reported  as  clumsy,  and  of  315 
in  Group  /K  only  23  were  reported  muscularly  clever.')  Of 
315  Best  writers  only  10  write  with  effort;  of  315  Worst  writers 
only  52  write  with  ease.  These  reports,  although  they  repre- 
sent no  more  than  the  observations  and  estimates  of  the  teach- 
ers,  are  too  uniform  to  be  disregarded.'  It  would  be  begging 
the  question  to  say  that  they  indicate  the  existence  of  purely 
physical  differences  in  nervous  organization,  but  they  point  in 
that  direction.  Another  fact  which  points  in  the  same  direc- 
tion, is  that  not  lufrcqueutly  pupils  reported  as  painstaking  iu 
their  writing  are  nevertheless  inaccurate  writers.  Writing  d[>es 
not  come  with  equal  ease  to  all.  I  have  inquired  into  a  num- 
ber of  such  cases  and  have  found  what  oue  would  prefer  to  call 
physical  explanations.  Sometimes  the  poor  writing  has  been 
described  by  teachers  who  have  had  other  members  of  the  fam- 


'It  ifl  obvioas,  of  cour&t^.  that  such  a  uniformity  waft  to  be  expected 
if  the  teftcbers  ia  their  jadgmcDts  as  to  dexterity  in  K^ncrsl  were  no- 
consciously  determined  by  skill  in  penmanship.  How  far  this  was  the 
case  it  is  impossible  to  say,  though  other  forma  of  muscular  activity 
were  specialty  euumerated  in  the  request  for  information. 
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Uy  under  observation,  as  a  family  trail,  which  would  naturally 
be  interpreted  as  an  inherited  physical  trait. 

The  results  of  the  investigation  of  Dr.  Macmillan,  of  the 
Child  Study  Department,  of  the  Chicago  public  school  system, 
are  apropos.  After  studying  the  spontaneous  writing  of  many 
children,  be  came  to  the  conclusion  that  "the  slope  in  writing 
is  more  a  matter  of  the  child's  anatomical  structure  and  mus- 
cular coordiuation  than  the  individual  caprice  on  the  child's 
part  or  instruction  on  the  part  of  the  school."     (15  .) 

A  close  cxainiuation  of  our  data  reveals  another  group  of 
facts  which  arc  suggestive  aloug  this  line.  Up  to  the  fifth 
grade,  thenuniber  of  boys  and  girls  in  Group  /is  almost  equally 
distributed  for  each  grade,  the  total  number  of  boys  being  70 
and  the  total  number  of  girls  being  71. — practically  no  sex  dif- 
ference at  all  in  the  accuracy  of  the  writing.  But  at  the  fifth 
grade  the  figures  take  a  sudden  shift  which  is  stable  for  the  re- 
maining grades,  the  number  of  girls  who  write  accurately  being 
twice  the  number  of  boys.  This  shift  is  at  the  age  of  ten 
years,  when  the  mental  traits  distinguishing  the  boys  from  the 
girls  begin  to  be  more  pronounced ;  but  this  is  also  the  age 
when  the  physical  precocity  of  the  girls  over  the  boys  takes  its 
start,  and  the  fact  that  this  advantage  continues  up  to  the  high 
school  age,  while  the  writing  habit  is  being  established  may 
not  be  without  important  influence.  At  any  rate  the  sex  dif- 
ferences in  writing  become  more  marked  after  the  fifth  grade. 

The  tendency  toward  inaccurate  writing  among  the  boys, 
however,  is  as  pronounced  in  the  first  grade,  as  in  all  the  suc- 
ceeding grades,  which  raises  the  question  whether  this  tendency 
is  not  in  part  constitutional,  structural.  Sikorski,  the  author- 
ity on  speech  defects,  found  after  examining  some  10,000 
pupils  that  the  proportion  of  left  hand  writers  is  almost  twice 
as  great  for  boys  as  for  girls.  He  also  found  by  comparing  the 
copy  books  of  boys  and  girls,  that  ataxic  handwriting  was 
from  seven  to  eight  times  more  prevalent  with  the  former. 
(20  :  208.)  He  correlates  these  facts  with  the  well  known  truth 
that  boys  are  about  three  times  more  susceptible  to  speech  de- 
fects than  girls.  This  is  a  neurological  susceptibility,  that  may 
extend  over  to  the  writing  centre  which  stands  in  close  rela- 
tionship to  that  of  speech.  Jt  is  not  improbable  that  the  in- 
veterate tendency  of  many  boys  toward  inco-ordinated  writing 
has  a  physical  background. 

Havelock  EUis  found  stammering  and  other  speech  and  voice 
defects  and  nervous  derangements  in  general  common  among 
his  British  men  of  genius.  He  clas.ses  bad  handwriting  along 
with  these  defects  and  approvingly  quotes  Goodhart,  who  calls 
illegibility  a  disease.  Says  Eliis,  "Illegible  handwriting  is 
mentioned  in  nine  cases  which  certainly  need  to  be  increased.  .  .  . 
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A  tendency  to  scrawly  or  illegible  handwriting  has  been  fre- 
quently noted  among  men  of  genitis  of  many  countries,  and  is 
by  no  means  due  to  too  much  writing,  for  it  is  often  traceable 
at  an  early  age."     (8:200.) 

All  these  facts  point  to  possible  physical  differences,  the  full 
importance  of  which  it  is  impossible  to  evaluate  when  it  comes 
to  correlating  handwriting  with  other  functions.  So  far  as  the 
results  of  this  study  go,  they  emphasize  the  prepotence  of  the 
psychical  factors.  The  influence  of  differences  in  intelligence 
has  been  noticed,  and  making  some  allowance  for  dificrcnces 
in  nervous  organixation.  the  influence  of  the  sex  factor  may  be 
safely  attributed  to  differences  in  mental  attitude.  The  fact 
that  other  studies  have  shown  such  slight  differences  between 
boys  and  girls  in  motor  ability  tests,  and  then  in  favor  of  the 
boys  (i :  193;  5:  123).  gives  weight  to  this  view. 

In  the  end,  it  is  difficult  to  decide  between  the  primacy  of 
the  two  factors  of  sex  and  school  intelligence.  In  the  writing 
of  the  high  school  period  the  former  factor  comes  out  strongly; 
but  an  examination  of  the  standings  of  over  500  pupils  shows 
the  latter  factor,  while  present,  to  be  much  weaker  than  in  the 
grades.  On  the  other  hand,  in  the  School  for  the  Feeble- 
Minded  where  the  sexes  are  segregated,  the  differences  in  school 
intelligence  were  alone  important  enough  to  influence  the  re- 
sults. Again,  when  we  take,  for  example,  the  minority  of  122 
boys'  specimens  in  Group  /  and  classify  thera  on  the  basis  of 
the  mental  ability  of  the  writers,  there  is  a  decisive  piling  up 
of  the  specimens  in  the  best  scholarship  class.  Likewise,  we 
have  already  observed,  that  below  the  fifth  grade,  the  distribu- 
tion of  best  specimens  was  almost  equal  between  boys  and  girls. 
This  fact,  however,  did  not  prevent  in  these  grades  a  marked 
tendency  of  the  best  writing  to  accompany  the  higher  school 
intelligence.  Individual  cases  which  do  not  fall  under  the 
general  rule,  and,  indeed,  often  strikingly  contradict  it,  are 
not  wanting  cither  in  the  high  school  or  the  grades.  Accuracy 
in  writing  stands  for  a  certain  kind  of  intelligence,  and  what  our 
results  mean  is  that  for  a  large  number  of  cases,  this  particular 
kind  of  intelligence  is  more  prevalent  in  girls  and  in  pupils  above 
the  average  in  school  standing. 

One  other  result  of  the  study  remains  to  be  mentioned.  It 
has  already  been  obser\'ed  that  painstaking  qualities  did  not 
always  produce  accurate  writing.  In  view  of  the  common  as- 
sertions about  manual  training,  it  is  interesting  to  inquire 
further  whether  painstaking  or  careless  qualities  in  a  motor 
function  like  writing  bespeak  the  same  qualities  in  other  school 
work.  Sixty-five  pupils  (45  boys;  20  girls)  were  mentioned 
as  careless  in  writing  but  painstaking  otherwise ;  42  pupils 
were  reported  as  painstaking  in  writing  and  careless  otherwise. 
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But  theae  107  cases,  in  the  minds  of  the  teachers  reporting 
tbcm  and  ia  the  light  of  additional  figures,  are  exceptional. 
In  the  917  remaining  reports,  painstaking  or  careless  qualities 
in  writing  bespoke  similar  qualities  in  general  school  work. 
That  is.  in  1^022  cases  reported  as  clear  instances,  there  is  on 
this  point  a  direct  correlation  of  90%.  This  correlation  is  so 
fundamental  that  it  shows  apparently  no  dependence  on  the 
three  factors  considered  in  this  study:  school  intelligence,  sex 
difierences,  aud  accuracy  in  writing. 

Summary. 

1.  For  a  targe  number  of  cases,  accuracy  in  the  handwriting 
of  pupils  of  elementary  grade  tends  to  vary  directly  with 
school  intelligence. 

2.  P'rom  the  fifth  grade  up  through  the  high  school,  girls 
as  a  class  write  more  accurately  than  boys. 

3.  Boys  as  a  class  show  a  greater  tendency  toward  inco- 
ordinated  writing  as  early  as  the  first  grade  and  up  through 
the  high  school. 

4.  The  sex  differences  in  writing  become  marked  about  the 
age  often,  and  are  largely  attributable  to  the  mental  factors. 

5.  If  handwriting  is  an  index,  painstaking  or  careless  qual- 
ities in  a  motor  function  bespeak,  in  pupils  of  elementary  grade, 
the  same  qualities  in  general  school  work. 
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THE  EFFECT  OF  MUSIC  ON  THORACIC  BREATHING. 


By  HocRNi*  PoSTBS  and  B-  A.  McC.  Gahblk. 
Wilh  the  assistance  of  h.  J.   BovMTOif.  Mactdb  Dswut,  and 
H.  S.  WnsRLSR. 

(From  the  Psychology  Laboratory  of  Weltesley  College.) 


This  brief  report  is  an  addendum  to  the  paper  on  ''Atten- 
tion and  Thoracic  Breathing;"  pnblished  in  this /oumai  for 
July,  1905.  The  experiments  here  taken  into  account  were 
made  in  the  academic  years  1903-1904  and  1904-1905  with 
the  assistance  of  Dr.  Hamilton  C.  Macdougall,  head  of  the 
Wellesley  College  Department  of  Music.  The  purpose  of  the 
investigation  was  to  find  traces  of  any  correlation  which  may 
exist  bt^tween  the  emotional  effects  of  different  kinds  of  music 
and  the  varying  features  of  respiration.  Certain  data  fur- 
nished by  the  experiments  of  the  first  year  have  already  been 
incorporated  tu  the  earlier  paper.  The  attention  and  the 
music  investigations  necessarily  overlap,  since  listening  to 
music  may  be  regarded  not  only  as  the  possible  condition  of 
emotion  but  as  involving  a  certain  kind  of  attention.  The, 
music  experiments  of  the  first  year  constitute  the  third  groups 
of  ihe  attention  experiments,  and  were,  with  the  exception  of 
the  control  experiments  on  the  dog  A.,  the  last  group  to  be 
made  in  that  investigation. 

In  the  earlier  paper  the  reader  will  find  ( i )  an  account  of 
the  apparatus  employed  in  these  first  music  experiments  (pp. 
272-273)  and  (2)  a  discussion  of  the  assumption  on  which  the 
numerical  results  for  diffeient  stibjects  were  massed  (pp.  274- 
275).  Throughout  the  experiments  of  both  investigations, 
virtually  the  same  apparatus  was  used,  rates  of  breathing 
were  computed  in  the  same  manner,  and  the  results  of  indi- 
vidual subjects  were  massed  on  the  same  principle.  The  two 
investigations  diverge,  however,  in  the  method  by  which 
changes  in  the  /omt  as  distinct  from  changes  in  the  rate  of 
breathing  were  estimated  In  the  first  year  the  determinations 
of  forui-changes  were  on  various  accounts  very  unsatisfactory. 
Some  slight  notice  was  taken  of  them  En  the  earlier  paper  but 
Ihey  will  be  thrown  out  entirely  here. 

In  the  second  year  one  or  more  experimental  sittings  were 
entirely  allotted  to  determining  the  average  normal  breathing- 
rate  of  each  subject.     (On  this  use  of  the  word  "aormal,"  see 
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p.  267  of  the  earlier  paiwr. )  The  tracings  thus  obtained 
seired  as  the  primary  standard  of  reference  for  deterniininj;  the 
changes  in  the  form  of  breathing  (that  is,  in  regularity,  in 
amplitude,  and  in  the  length  of  the  expiratory  pause)  which 
took  place  as  the  subject  listened  to  music.  In  the  latter  half 
of  this  period  a  normal  tracing  was  also  taken  at  the  beginning 
of  each  music-session  to  serve  as  a  control  upon  changes  in 
breathing  due  to  alterations  from  day  to  day  in  the  subject's 
mood  and  physical  condition.  At  best,  even  in  the  second 
year  of  the  music  experiments,  the  determinations  of  changes 
in  form  were  a  matter  of  very  rough  estimate,  and  it  would 
be  scarcely  worth  while  to  give  the  statistics  if  their  testimony 
were  not  upon  certain  points  so  unequivocal. 

The  subjects  of  the  experiments,  twenty-nine  in  number, 
were  all  young  women,  were  all,  with  one  exception,  college  stu- 
dents, and  with  two  exceptions  had  no  greater  knowledge  of 
music  than  is  common  in  educated  persons.  Only  four  of  the 
twenty-nine  had  had  more  than  one  year's  work  in  psychology. 
Only  one  knew  the  exact  purpose  of  the  experiment.  Every 
experimental  sitting  was  limited  to  three-quarters  of  an  hour. 
The  music  was  furnished  by  Dr.  Macdougall  and  was  played 
upon  the  organ  of  the  college  chapel,  an  instrument  of  three 
mannaU  and  thirty-nine  speaking  stops. 

The  problem  ofthe  investigation  was  two-fold,  (i)  Through- 
out the  work  the  experimenters  sought  especially  to  discover 
differences  in  the  effect  of  music  in  the  major  and  in  the  minor 
keys.  This  variation  in  the  stimulus  was  made  not  with  any 
great  expectation  of  finding  such  differences  but  in  the  hope 
that  some  other  significant  correlation  might  appear  in  the 
process  of  following  the  guiding-thread  which  came  first  to 
hand,  (2)  During  the  second  year's  work  the  tracings  were 
studied  to  determine  also  the  differences  in  effect  between  loud 
and  soft  music. 

According  to  the  music  employed,  the  work  falls  into  four 
periods.  The  results  of  each  period  can  be  most  quickly 
understood  if  stated  in  close  connection  with  the  description 
of  music  used.  For  the  sake  of  brevity,  the  discussion  of 
results  will  be  reserved  till  all  are  presented.  The  first  three 
peril  hIs  belong  to  the  first  year,  and  as  noted  above  only 
changes  in  rate  will  here  be  discussed. 

During  the  Erst  period,  eight  subjects  ser\-ed  for  two  sittings 
each.  The  music  consisted  of  hymn-tunes.  These  were 
(i)  the  familiar  tunes  "Vox  Dilecti"  and  "St.  Andrew  of 
Crete  "  aud  (2)  two  tunes  in  less  ordinary  use,  "Warren"  and 
"Nightfall."'     In  the  first  two  tunes,  there  is  a  sharp  transi- 
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tion  from  minor  to  major.  Each  of  these  two  tunes  was 
played  three  times  over,  once  as  mechaaically  as  possible  with 
the  minor  and  major  passages  at  the  same  rate,  once  mechan- 
ically but  with  the  major  faster  than  the  minor,  and  once 
with  as  much  contrast  between  the  two  passages  as  could  be 
secured  by  alteration  of  stops,  tempo,  and  nuance,— the  minor 
plaintive  or  solemn  and  the  major  triumphant.  "Warren" 
and  "Nightfall"  were,  in  general,  played  twice  both  in  the 
major  and  in  the  minor  keys  and  with  such  differences  in  stops 
and  tempo  as  lo  make  the  major  lively  and  the  minor  mourn- 
ful. A  reliefer  relaxation-tracing  (see  page  273  of  the  earlier 
paper),  not  exceeding  one  minute  in  duration,  was  interpo- 
lated between  two  renderings  of  a  melody  and  sometimes 
succeeded  the  last  rendering.  For  this  period  the  average 
normal  breathiug-ratc  was  16.7  inspirations  per  minute  (there 
were  68  observations  of  about  3  minutes  each,  and  the  mean 
variation  was  3.4);  the  average  relief  rate  was  17.3  (obs.  69; 
M.  V.  3.2);  and  the  average  rate  for  all  the  major  passages 
was  18.9  (obs.  67;  M.  V.  3.8);  and  the  average  rate  for  all 
minor  passages  was  17.8  (obs.  65;  M.  V.  3.6).  For  all 
major  passages  mechanically  played,  except  those  in  which 
the  rate  was  noticeably  faster  than  in  the  preceding  minor,  the 
average  rate  was  18.9  (obs.  23;  M.  V.  4.5);  for  the  minors 
corresponding  lo  these  majors,  the  average  rate  was  17.8 
(obs.  19;  M.  V.  4.3);  for  all  the  "relatively  fast  but  mechan- 
ical majors."  19.3  (obs.  16;  M.  V.  4.  7);  for  all  the  "relatively 
slow  but  mechanical  minors,"  17.4  (obs.  16;  M.  V.  3.8);  for 
all  "lively  majors."  i8.6(obs.  a8;  M.  V.  3.4);  for  all  "doleftil 
minors,"  j8.  i  (obs.  30;  M.  V.  3.1). 

During  the  second  period  twelve  subjects  served  for  one  or 
two  sittings  each.  None  of  these  individuals  had  ser\'cd  in 
the  first  period.  The  music  consisted  (i)  of  the  choral  in  D 
major  from  Mendelssohn's  Organ  Sonata  V  and  (2)  of  the 
choral  in  D  minor  from  Mendelssohn's  Organ  Sonata  VI. 
These  chorals  are  severe  in  their  style.  Each  was  played 
mechaDically  6ve  or  six  limes  for  each  subject.  The  same 
stops  and  tempo  were  used  in  both.  First  one  was  played 
two  or  three  times,  then  the  other,  and  so  on.  Relief  tracings 
were  intersp>ersed  among  the  music  tracings  as  in  Period  I, 
The  average  normal  breathing-rate  for  this  period  was  16. g 
inspirations  per  minute  (there  were  48  cases  and  the  mean 
variation  was  4.5);  the  average  relief-rate  was  16.8  (obs.  86; 
M.  V.  3.3);  the  average  rate  for  all  major  passages  was  18.2 
(obs.  62;  M.  V.  3.6);  and  the  average  rate  for  all  minor  pas- 
sages was  16.8  (obs.  65;  M-  V.  3.0). 

During  the  third  period  of  the  experiment,  six  subjects 
served  from  three  to  six  sessions  each.     All  of  these  iodi- 
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viduals  had  served  durinfi^  either  the  first  or  the  second  period. 
The  music  consisted  of  the  following  long  compositioiu: 
(i)Gounod's  "Funeral  March  of  the  Marionettes,"  (2)  Rubin- 
stein's "Torch-light  Dance  of  the  Brides  of  Cashmere,"  (3) 
The  Dead  March  in  Handel's  "Saul,"  (4)  Congerin's  "Soeur 
Monique,"  (5)  Handel's  "Sarabande,"  (6)  Chopin's  "Pre- 
luciein  D  Flat"  (7)  the  Allegretto  from  Mendelssohn's  "Hymn 
of  Praise,"  (8)  Beethoven's  "Andante  in  F."  (9)  the  Adagio 
and  March  from  Handel's  "Occasional  Overture."  These 
pieces  were  used  in  order,  as  many  with  each  subject  as  the 
lime  permitted.  Each  composition  was.  if  necessary,  cut.  that 
it  might  occupy  a  time  no  longer  than  six  minutes.  Otherwise, 
it  was  played  properly,  and  for  all  subjects,  with  the  same 
registration  and  tempo,  and  so  far  as  possible  with  the  same 
variations  in  loudness.  In  general,  each  tracing  which  cor- 
responded to  an  unbroken  major  or  to  an  unbroken  minor 
passage  represented  one  case  or  observation  although  the  "pas- 
sage"  might  include  the  entire  composition.  In  a  few  cases, 
however,  the  long  tracings  corresponding  to  the  "Dead  March" 
and  to  "Soeur  Monique"  were  treated  fractionally.  For 
this  period,  the  average  uormal  breathing  rate  was  18.5 
(obs.  76;  M.  V.  2.8);  the  average  rate  for  all  majors  was 
18.3  (ote.  85:  M.  V.  5.0) :  and  the  average  rate  for  all  minors 
was  17.2  (obs.  70;  M.  V.  4.9)* 

In  the  fourth  and  last  period,  which  included  the  whole  of 
the  second  year,  ten  subjects  served,  in  general  for  five  sittings 
each.  Two  of  these  sessions  were  occupied  in  obtaining  rec- 
ords of  normal  breathing.  Only  one  subject  of  the  second 
year  had  served  the  year  before.  The  music  list  was  as 
follows:  (t)  Mendelssohn's  Overture  to  Ruy  Bias,"  (2)  Schu- 
bert's "Moment  Musicale,"  (3)  Beethoven's  "Slow  Move- 
ment for  the  7tb  Symphony,"  (4)  Morandi's  "Bell  Rondo," 
{5)  Guilraant's  "Organ  Sonata  No.  2,"  (6)  d'Evry's  "Medi- 
tation," (7)  Handel's  overture  10  the  "Occasional  Oratorio," 
(8)  (9)  (ro)  Boellnian's  "Snile  Gothiqvie,"  ist,  2ad,  3rd 
movements,  and  finale,  ( 1 1 )  Tschaikowsky's  "Sweet  Reverie," 
(12)  Silas's  "Organ  Fantasie  in  D  Minor,"  (13)  Bennett's 
"Barcarolle."  (14)  Gounod's  "Marche  Militaire."  (15)  Spin- 
ney's "Berceuse,"  (16)  Batiste's  "St.  Cecelia  Offertoire  in 
D  Minor,"  (17)  Snppe's  "Overture  to  Poet  and  Pea.sant," 
(t8)  Chopin's  "Prelude  in  D  Flat  Major."  The  principle  of 
selection  differed  in  the  music  of  the  third  and  fourth  periods. 
The  former  had  been  chosen  to  present  a  large  variety  of 
major  and  minor  passages;  the  latter  was  chosen  to  present  the 
utmost  variety  of  general  aesthetic  effect.  Each  piece  was 
placed  in  full  and  with  feeling  aud.  so  far  as  possible,  in  the 
same  manner  for  different  subjects.     The  whole  list  was  not, 
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however,  used  with  all  the  different  subjects.  Three  individ- 
uals heard  the  first  fifteen  pieces  in  order,  but  numbers  3.  4, 
6,  7.  S,  9,  10,  and  12  were  soon  dropped,  as  on  various  accounts 
unsuitable,  and  nnmbers  16,  17.  and  18  added  in  their  stead. 

The  experimenters  committed  two  inadvertences  in  comput- 
ing the  breathing- rates  for  this  period.  The  value  of  the 
experiment,  however,  does  not  justify  working  over  the  pneu- 
mograph tracings  a  second  time.  In  the  first  place,  the  long 
records  of  norraal  breathing,  which  represented  more  than 
three-quarters  of  an  hour,  were  not  treated  fractionally;  on 
the  contrary  the  total  number  of  inspirations  in  these  records 
was  divided  by  the  total  number  of  seconds.  Of  course,  normal 
rates  so  obtained  cannot  properly  be  compared  with  the  normal 
rates  of  the  first  three  periods  since  these  were  obtained  from 
tracings  not  more  than  three  and  a  third  minutes  long.  In 
the  second  place,  all  the  tracings  for  any  one  subject  which 
corresponded  to  one  given  kind  of  music-stimulus  (loud  major, 
soft  minor,  or  what  not)  in  any  one  musical  composition  were 
treated  together  in  series. — /.  e.,  the  total  number  of  inspira- 
tions was  counted  and  divided  by  the  total  number  of  seconds. 
Thus  each  obser\'ation  of  a  stimulus  rate  represents  in  Period 
4  the  total  rate  for  that  variety  of  passage  (for  all  loud  majors, 
for  instance)  for  one  subject  in  one  whole  composition.  On 
the  other  hand,  in  Period  3  each  ot>servatton  of  a  stimulus- 
rate  represents  a  single  passage  of  the  varieties  of  music  to  be 
compared  (major  and  minor).  So.  also,  even  in  this  same 
Period  4  now  under  discussion,  each  observation  of  a  form- 
change  answers  to  a  single  passage  of  lond  or  soft  major  or 
minor  music,  althuugh  each  observation  of  a  brealbiug-rate 
answers,  as  just  noted,  to  a  serie.s  of  such  pa.ssages. 

For  this  fourth  period  the  average  normal  breathing- rate 
as  computed  from  the  short  (three  minute)  normal  tracinj^s 
was  18.7  (observations,  ja;  M.  V.  3.5):  the  average  normal 
rate  as  computed  from  the  long  tracings  (which  often  represent 
a  condition  bordering  on  drowsiness)  was  16.5  (obs.  12;  M.  V. 
3.4);  the  average  rate  for  all  loud  major  passages  was  31. S 
(obs.  59;  M.  V.  39);  for  all  soft  major  passages,  20. S  (obs.  81; 
M.  V.  3.5);  for  all  loud  minors.  21.9  (obs.  42;  M.  V.  3.8); 
for  all  soft  minors.  2r.2  (obs.  57;  M.  V.  3-8);  for  all  majors, 
21.3  (obs.  140;  M.  V.  3.6)  for  all  minors.  21.5  (obs.  99;  M.  V. 
3.8);  for  all  loud  passages,  21.9  (obs.  loi;  M.  V.  3.9);  for  all 
soft  passages^  20.9  (obs.  138;  M.  V.  3.6). 

The  changes  in  the  form  of  breathing  observed  during  this 
period  are  summarized  in  the  following  table  which  is  mod- 
eled after  Table  I  of  the  earlier  paper.* 

^In  this  table  the  word  "revery"  was  ioadvertaDtlj  omitted  in  the 
second  column  opposite  the  seventh  line  of  figures. 


J 


Load 

Major 
Soft 

Major 
Lond 

Minor 
Soft 

Minor. 


All  the  numerical  resuUs  have  now  been  presented.  Before 
attenipting  to  draw  conclusions  from  them,  it  is  necessary  to 
note  the  introspective  testimony  of  the  subjects.  In  the  fourth 
period,  each  subject  was  asked  after  every  piece  of  music 
whether  she  had  listened;  if  so,  whether  she  had  liked  the 
music ;  and  if  she  had  not  listened,  what  she  had  thought 
about.  The  same  questious  were  asked  less  systematically  in 
the  third  period.  The  replies  showed  that  the  subjects,  on 
the  average,  paid  fair  attention  and  derived  mild  eniertain- 
menl.  On  the  whole,  however,  this  attempt  to  secure  aesthetic 
emotion  under  laboratory  conditions  appeared  to  fail  flatly. 
In  some  very  few  cases,  the  subjects  were  "actively**  engaged 
in  trying  to  recall  the  name  of  the  composition. 

The  following  conclusions  may  be  drawn  from  the  numerical 
and  introspective  data  now  in  band:  In  the  first  place,  it  is 
evident  from  the  table  and  from  the  rate-averages,  that  listen- 
ing to  music,  lond  or  soft,  major  or  minor,  tends  to  shorten  the 
expiratory  pause  and  to  make  the  breathing  faster  and  shal- 
lower. These  arc  effects  characteristic  of  non-cmotional  men- 
tal "application." 

In  the  second  place,  it  is  clear  that  the  music-stimuUdid  not 
show  any  well  marked  tendency  to  make  the  breathing  either 
more  or  less  regular  than  the  normal.  The  number  of  cases 
in  which  each  change  occurred  fell  short  of  fifty  per  cent,  with 
every  class  of  stimuli  included  in  the  table. 

In  the  third  place,  no  remarkable  difference  appears  in  the 
effect  of  either  loud  and  soft  or  of  major  and  minor  music. 
Such  slight  and  possibly  accidental  differences  as  do  appear 
will  be  pointed  out  in  detail.  They  are  as  follows:  (i)  The 
loud  music  had  more  effect  than  the  soft  (a)  in  shortening  the 
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expiratory  pause  and  (b)  in  acceleratinf;  the  breatbiag.  See 
(a)  the  table  of  form  changes  and  (b)  the  rate-averages  for 
Period  4.  ( 2)  The  loud  music  had  more  efifect  than  the  soft 
in  making  the  breathing  shallower.  See  the  table.  (3)  The 
loud  music,  if  it  affected  the  regularity  at  all,  tended  to  decrease 
it.  The  soft  minor  music,  if  it  had  any  effect  on  regularity, 
tended  to  increase  it.  The  soft  major  music  tended  to  increase 
rather  than  to  decrease  the  regularity  of  the  amplitude  and  to 
decrease  rather  than  to  increase  the  regularity  of  the  expira- 
tory pause.  See  the  table,  (4)  The  music  in  the  major  key 
had  more  efifect  upon  the  length  of  the  pause  than  had  the 
music  in  the  minor  key,  not  only  shortening  it  but  lengthening 
it  in  a  greater  nuraiier  of  cases.  See  the  table.  (5)  The  major 
passages  had  more  effect  in  accelerating  the  breathing  thau 
bad  the  minor  passages.  See  the  rate-averages  for  Periods  x, 
2,  and  3.  The  slight  excess  of  the  average  for  minors  over 
the  average  for  majors  in  Period  4  is  doubtless  due  to  the  fact 
that  the  majors  lengthened  the  expiratory  pause  in  a  signifi- 
cant minority  of  cases.  On  the  other  hand,  the  averages  for 
minors  in  Periods  2  and  3  constitute  exceptions  (the  latter  a 
Serious  exception)  to  the  accelerating  effect  of  majors  ia 
general.' 

The  results  thus  summarized  may  perhaps  be  interpreted  in 
the  following  fashion:  It  is  clear  that  in  listeniug  to  music  the 
breathing  tended  to  assume  two  of  the  features  characteristic 
of  mental  application,  namely,  rapidity  and  shallowness,  but 
did  not  tend  to  assume  the  third,  namely,  regularity.  The 
explanation  seems  to  be  that  the  music,  and  especially  the  loud 
music,  had  suflScient  intrinsic  or  "primarj'"  valae  for  atten- 
tion to  raise  it  to  a  fairly  high  level  but  not  to  keep  it  steady 
at  that  level.     That  is  to  say,  the  music  attracted  attention 

'  The  resalts  of  tbe  first  three  pcrioiU  liavc  been  divMeci  into  cases 
of  "slow"  and  of  "rapid"  breathing  according  to  the  average  normal 
breatbing-rntc  of  tbe  subjects  from  whom  they  were  obtained.  It  has 
bceu  found  that  in  the  case  of  rapid  brealbing,  tbe  average  rate  for  all 
musical  iitiinuli,  taken  together,  fell  slightly  bcluw  the  nonnal  rate, 
whereas  the  average  stimwius-ratc  for  slow  breathing  rose  slightly 
above  the  uoriual.  (See  page  2Cfi  of  the  earlier  paper.)  This  showing 
accords  «Htb  the  general  conclusion  of  the  earlier  paper  that  when 
the  level  of  attention  rises,  the  rate  of  breathing  which  has  been 
faster  than  the  average  normal  is  much  less  accelerated  than  is  the 
rate  of  slow  Iireathing  and  may  even  be  retarded.  (See  pp.  375  and 
291.)  It  has  not  seemed  worth  white  in  the  detailed  interpretation 
of  ttie  music  results  to  maiutatn  this  division  into  cases  of  slow  and 
of  rapid  breathing.  On  the  one  hand,  the  mean  variation  in  the  nor- 
mal rates  of  individual  subjects  is  very  large  (see  page  274  of  the  first 
Saper),  and  on  the  other  band,  without  reference  to  individuals,  the 
ivision  in  question  cannot  be  made  in  this  class  of  experiments 
because  every  stimulus-tracing  has  not  a  normal  tracing  of  its  own, 
(C/1.  page  389  of  the  first  paper.) 
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without  steadily  absorbing  it,  so  as  Co  blur  the  consciousness 
of  surroundinK^  or  to  inhibit  suggested  trains  of  thought.' 
The  irregularity  of  breathing  is  thus  to  be  interpreted  as  the 
symptom  of  revery.  (See  page  282  of  the  earlier  paper  and 
its  quotation  from  Mosso. )  It  certainly  was  not  sufficiently 
marked  to  indicate  emotional  disturbance.  In  the  case  of  the 
loud  passages,  to  be  sure,  the  greater  tendency  toward  irregu* 
larity  and  smaller  tendency  toward  shallowness  hint  at  occa- 
sional organic  disturbance.  This  disturbance  or  "shock"  is. 
however,  sufficiently  explained  by  the  mere  sensational  inten- 
sity of  the  stimuli.  It  should  be  noted  that  the  cases  of  irregu- 
larity cannot  be  explained  by  %*ariations  in  rhythm  or  loudness 
during  the  course  of  a  given  stimulus.  This  theory  will  not 
serve  because  each  observation  of  irregularity  corresponds  to 
a  natural  division  in  the  music,  a  passage  of  fairly  homogeneous 
character  as  to  loudness,  rhy:hm,  and  so  on.  To  reiterate, 
the  interpretation  offered  is  that  the  breathing  became  more 
rapid  and  more  shallow  than  the  normal  breathing  because  the 
level  of  attention  rose,  but  did  not  become  more  regular 
because  the  stability  of  attention  did  not  correspondingly 
increase. 

One  may  now  turn  to  the  difference  in  effect  between  mnjor 
and  minor  passages.  The  fact  that  the  major  passages  acceler- 
ated the  breathing  more  than  did  the  minor  passages  may  be 
explained,  at  least  in  part,  by  differences  in  the  absolute  time- 
rate  at  which  the  two  were  played  and  by  differences  in  asso- 
ciations, verbal  or  non-verbal  This  is  the  obvious  interpreta- 
tion of  the  breathing-rate  averages  of  the  6rst  period.  The 
difference  between  the  effects  of  the  slow  minors  and  fast 
majors  is  especially  noteworthy.  But  in  the  familiar  hymn- 
tunes  "Vox  Dilecli"  and  "St.  Andrew,"  even  when  both  the 
major  and  minor  pa.'isages  were  played  mechanically  and  at 
the  same  rate,  the  major  had  the  greater  accelerating  effect. 
This  isdoubtless  to  be  explained  by  such  verbal  associations  with 
the  majors  as  "My  thirst  was  quenched,  my  .soul  revived," 
and  "Christian,  up  and  smite  them!"  In  the  second  period, 
that  of  the  two  chorals,  the  subjects  probably  paid  less  atten- 
tion to  the  minor  than  to  the  major  which  was  more  familiar. 
By  their  own  testimony,  they  were  little  impressed  by  either. 
Hence,  perhaps,  the  anomalous  result  for  the  minor  choral 

'It  will  be  remembered  thai  Rinet  and  Conrtier  found  irregularity 
of  breathing  in  eomewbat  nimilar  experiments  upon  a  single  subject. 
These  experimenters  attributed  it  to  "  le  diveloppment  des  id^eti  et 
dea  flcntimentfi  qui  trouble  la  rcRpiration.  lout  en  tenntit  compte  des 
effets  sp^Hriaux  dus  a  la  ui^lodie  et  Ji  I'hartnonie."  (L'Ann^e  Psy- 
cbologiqac,  pp.  [14-115.)  In  tbe  present  experiments,  it  is  probable 
that  full-bodied  ctuotious  were  much  less  onmerous  than  wauderiog 
trains  of  tbou|{bt. 
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which,  on  the  average,  failed  to  accelerate  the  breathings  at  all. 
In  the  third  and  fourth  periods,  verbal  associations  were  ruled 
out  and  the  major  passages  were  not  more  familiar  than  the 
minor.  No  data  exist,  however,  for  determining  whether 
the  difference  in  effect  may  or  may  not  be  explained  by  differ- 
ences in  tempo,  in  rhythm  or  in  registration.  As  noted  above, 
each  major  or  minor  passage  was  played  once  for  each  subject, 
and  in  the  same  manner  for  all  subjects;  variations  in  rate, 
rhythm  and  stops  were  not  made  in  the  playing  of  the  same 
piece.  In  short,  some  slight  essential  difference  in  the  effect 
of  major  and  minor  passages  is  neither  proved  nor  disproved 
by  this  investigation. 

The  present  study  of  the  effect  of  music  upon  breathing  has 
scarcely  broken  ground  and  has  been  suspended  as  requiring 
too  prolonged  and  laborious  co-operation  on  the  part  of  an 
expert  musician.  It  is,  none  the  less,  the  opiuiou  of  the 
experimenters  that  a  systematic  numerical  study  might  profit- 
ably be  made  of  the  changes  produced  in  the  rate  and  rhythm 
of  breathing  by  variations  in  the  rate  and  rhythm  of  music. 
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Piychotogy:  An  Introductory  Study  of  the  Structure  and  Function  of 
Human  Consciottiness,  by  Jauss  Rowi^no  ANGfit.1,.  Heury 
Holt  &  Co.,  New  York,  1904.     pp.  vii.  403. 

The  prompt  and  i^eneroua  welcome  already  accorded  Profeasor 
Anjjell's  book,  lioth  by  psychologtits  nnd  teachers  of  psychology, 
removes  the  necessity  for  a  reTiew,  in  the  primary  sense  of  the  term. 
The  writer  will  therefore  pass  at  once  to  matters  of  appreciation  and 
criticism. 

The  Psychology  i^ives  evidence  of  two  broad  lines  of  influence,  one 
of  which,  at  leasts  all  writers  on  general  psychology  since  the  eighties 
have  felt  as  a  coastaut  inspiration  and  have  Acknowledged  a^i  a 
com uion  debt.  The  first  influence  drrives  from  the  earlier  writings 
of  William  James,  and  tbe  second  may  he  traced  to  the  wideHpread 
tendency  to  npply  to  psychological  problems  the  principles  and  the 
methods  of  organic  evolution.  The  two  influences  are,  by  no  means, 
entirely  distinct;  for  The  Principles  of  Psychology  reveals  a  keen 
and  irrepressible  interest  iu  physiology,  and  it  tends,  moreover,  ron- 
stanlly  to  view  tbe  human  mind  in  the  light  of  the  needs  and  func- 
tions, past  and  present,  of  the  animal  organiitni.  The  more  specific 
Rttcnipt,  however,  to  rewrite  psychology  in  terms  of  biology  may  be 
traced  to  a  protestant  movement,  both  within  and  without  psychology, 
which  has  been  particnlarly  active  in  the  last  decade.  As  the  first 
general  resnlt  of  this  movement,  Angell's  Psychology  bears  a  special 
significance. 

The  author's  standpoint  and  Its  distinction  from  physiological  psy- 
cbology  are  plainly  set  forth  in  the  following  passages  taken  from 
tbe  introductory  chapter.  "Psychology  takes  for  Itself  a  certain  defi- 
nite domain,  i.  e..  consciousness  as  a  life  process."  "  In  our  stuily  of 
mental  processes  we  shall  adopt  the  biological  point  of  view  Jast  now 
dominant  in  psyrhology,  and  regard  consciouRncsfl  ....  as  one 
among  many  ntanifustations  of  organic  life,  to  Im*  understoiMl  properly 
only  when  regarded  in  connection  with  life  phenomena."  "Our 
adoption  of  the  biological  point  of  view  ....  will  mean  not  only 
that  we  shall  study  conscionsness  in  connection  with  pbysiologtcsl 
processes  wherever  possible,  bm  it  will  also  mean  that  we  shall  regard 
all  the  operations  of  consciousness  ....  as  so  many  expressions  of 
organic  adaptations  to  our  ebvironment-  .  ■  ■  To  the  biologist  an 
orgiinism  represents  a  device  (or  executing  movements  in  response  to 
the  stimulations  and  demand.^!  of  tht^  environment."  "Min<l  sceuisto 
he  the  master  <levicc  by  means  of  which  these  adaptive  operations  of 
organic  life  may  be  made  most  perfect.  We  shall  consequently 
attempt  to  sec  in  what  particulars  the  various  features  of  conscious- 
ness  contribute  to  this  adaptive  process." 

The  two  kinds  of  psychology,  structural  and  functional,  are  now 
generally  recognized;  hut  the  author's  assertion  that  "psychologists 
have  hitherto  devoted  the  larger  part  of  their  energy  to  investigating 
the  structure  of  tbe  mind,"  will  corneas  something  of  a  shock, — espe- 
cially to  those  psychologists  who  have  looked  in  vain  through  the 
history  of  the  science  for  a  consistent  and  systematic  account  of  con- 
sciousness  from   the  'structural*  point  of  view.     It  should  be  said. 
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however,  that  the  aathor  seenu  to  take  the  term  not  in  the  more 
usual  Beuse  of  Jamu's  orii;ina]  distinction  between  structnre  Autl 
fanctioD  <^Mind,  O.  S..  IX,  iS-19;  Prin.  I,  4781.  but,  negatively,  as 
0»> aspect  of  mind  noi  included  under  orgamc  (unction. 

It  is  a  cnn'oon  fact  that  psychology  has  resisted,  so  far  as  it  has,  the 
allarement.t  of  organic  evolution.  Ethics,  sociology,  anthropology, 
and  even  the  history  of  religion,  seem  to  have  been  more  profonnfTly 
modified  by  the  'biological  method.'  Certain  writers — notably  Kufc- 
H»h  and.  lo  some  extent,  French  psychologists — and  isolated  prob- 
lems, such  as  the  nature  of  emotion  and  of  space-perception,  have,  it 
is  tme,  atrongly  felt  the  influence;  but  a  concertea  niovemenl  in  the 
direction  of  biological  interpretation  of  the  adalt  human  conscioas- 
nesa  has  only  recently  been  organized.  This  movement  must,  of 
conrse,  not  be  confounded  with  'genetic'  psychology  of  the  ordinary 
type.  Ever  since  Darwin,  the  developmental  psychology  of  the  child, 
of  animal  forms,  and  of  the  race  at  large,  has  had  a  steady  followiag; 
but,  until  recently,  no  one  except  Herbert  Spencer  has,  so  far  as  I 
recall,  succeeded  in  writing  a  general  account  of  the  typical  human 
mind  in  terms  of  current  biology.  Spencer's  Principles  was  ably  and 
akillfnlly  done,  and  it  has.  without  doubt,  exerted  a  strong  influence 
upon  popular  thinking;  but  we  must  remembrr  that  it  was  done  over 
fifty  yearn  ago  and  that  it  therefore  escaped  the  vast  burden  of  fact* 
that  Is  laid  upon  more  recent  writers  of  psychological  text-books  and 
treatises. 

The  fundamental  question  is,  what  does  the  'biological  point  of 
view'  yield  for  psychology?  It  may,  without  hesitation,  be  conceded 
that  the  point  of  view  furnisbea  a  short-cut  to  'humnn  values,'  and, 
therefore,  to  the  various  AeMs  of  psychological  application.  Mind 
is,  for  the  biologist,  an  'activity,'  and  it  is,  as  An^ell  says,  "mental 
activity,  rather  than  mental  structure,  which  has  immediate  signifi. 
cance  for  thought  and  conduct."  More  ttian  this,  ii  is  n  subject  of 
common  remark  that  various  dependent  sciences  and  arts  have  grown 
weary  while  waiting  to  share  in  the  benefits  of  psychological  research. 
In  some  instances  they  may  be  said  to  have  watted  on  the  strength  of 
promisea,  overt  or  impUeil,  in  other  cases  sheer  want  seems  to  have 
connseled  patience,  while  again,  the  psychologist's  confidence  in  his 
own  methods  und  hi»  distrust  in  the  practical  utility  of  older  systems 
may  also  have  served  to  maintain  high  expectations;  but.  on  the 
other  hand,  it  must  not  be  foruotten  that  hasty  and  rash  applications, 
gross  ignorance  of  method,  and  an  underestimation  of  the  complexity 
and  the  subtlety  of  mind  have,  iu  the  hands  of  'practical*  persons, 
played  their  large  part  in  deferring  and  in  defeating  hopw.  Let  the 
fault  fall  where  it  may,  great  expectations  there  were  that  have  not 
been  fulfilled.  The  result  is  natural.  "Patience  is  a  composing  bat 
lean  dietary,"  and  it  seems,  in  the  present  case,  likely  to  be  exchanged 
for  what  at  least  promises  to  offer  a  more  substantial  ration. 

How  far  psychology  should  look  outside  and  beyond  itself,  for  ends 
and  motives,  is  difficult  to  decide.  It  is  impossible  for  any  science  to 
strike  a  steady  balance  between  self-love  and  benevolence.  The  his- 
tory  of  organized  knowledge  shows  a  constant  interplay  of  the  two 
springs  of  action.  The  world's  needs  have,  in  turn,  fostered,  and  been 
fostered  by  'pure  science."  Purity'  itself  has  meant  both  productive- 
ness and  sterility, germiuativc  power  and  secdiness,  academic  breadth 
and  cloistered  formalism.  Training,  method  and  undivided  purpose 
are  of  greater  importance  than  the  end.  As  Herbart  somewhere  pnti 
it:  "Gfduld  vnd friicher  Atuth  isi  die  Hauptsache." 

Whatever  its  achievements  for  thought  and  conduct,  the  biological 
point  of  view  in  psychology  is  to  be  criticised  on  the  score  t>oth  of 
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precision  and  of  method.  What  it  {(ains  In  the  solution  of  practical 
and  tipcciftcally  haman  problems,  it  Ioscb  in  its  disregard  forcarefnlly 
collected  facts. 

The  psycholojfical  research  of  the  last  twenty  years  is,  for  example, 
in  the  work  andcr  discussion,  menlioued  with  striking  tnfrequency. 
Experimental  work,  in  particular,  is  almost  wholly  lacking.  This  is 
explained,  perhaps,  by  the  fact  that  the  psychology  of  'mental  activ* 
ity'  rvf^ards  'experimental  psyclioloj^v.'  not  as  a  method,  to  be  used 
wherever  possible  in  careful  obsenration,  but  as  a  co-ordinate  branch 
of  the  science, — a  branch  which  may.  therefore,  be  largely  neglected 
in  a  general  'introductory  study  of  human  cousciouBness.' 

In  place  of  concrete  experimental  data,  the  method  discusses  the 
'nature,'  the  'salieut  characteristics,'  the  'distinguishable  features, ' 
the  'phases'  of  mental  experiences  or  mental  'operations,'  supple- 
menting its  discussion  of  these  'more  important  elements'  of  con- 
sciousness by  tracing  "the  genesis  and  function  of  the  process  in  the 
individual  or  the  race."  '  Thus  sections  are  devoted  to  the  definition, 
the  analysis,  the  genesis,  the  development  and  the  general  function 
of  perception,  to  the  deijiiition,  the  analynis.  the  genesis  ond  function 
of  imagiuatioD.  etc.  The  most  characteristic  part  of  the  treatment  is 
the  more  specifically  'functional'  psrt.  But  the  functions  are  de- 
scribed in  quite  general  and,  for  the  most  part,  superficial  terms. 
They  seem,  to  the  present  writer,  to  have  a  popular  (or  at  most  a  bio- 
logical) rather  than  a  psychological  value.  I  give  illustrations.  "The 
first  and  basic  fonction  of  perception,  then,  is  to  afiord  us  our  primary 
knowledge  of  a  world  of  objects  amid  which  we  have  to  live."  "The 
function  of  sensation  is  to  furnish  us  with  the  elementary  symbols  of 
the  various  things  in  the  world  about  us.  .  .  ."  The  'acts'  involved  ?n 
emotion  and  iustinct  are  or  were  'means  toward  the  realization  of  some 
end.' and  attention  is  a  discriminating  and  combining  faculty  that  per* 
forms  the  'actual  work  of  accommodation'  in  the  adjustmenu  of  the 
organism.      Similarly,  the  genetic  references  arc,  as  a  rule,  vague  or 

f:cnL>ral:  tfaey  are  made.  c.  g.,  to  'the  new-born  babe,'  or  'the  outset  of 
ife.'  or  'the  young  child,'  or  'the  infant  consciousness.'  tothc  'animal 
consciousness'  or  to  'racial  experiencrs.'  If  genetic  psychology  is  to 
furnish  the  pattern  for  general  psychology,  surely  the  best  and  the 
most  accurate  genetic  psychologv  is  none  too  good!  A  science  may 
well  he&itate  to  adopt  a  ujcthou  which  comes  to  its  chief  issue  in 
naive  generalizations  partly  common  to  all  psychologies  and  partly 
borrowed  from  a  neighboring  science.^ 

The  primary  difficulties  of  the  method  are  two.  First,  the  nieihod 
involves  a  coutradiction.  It  assumes  that  mind  is  an  evolutionary 
agent,  that,  "consciousness  tends  to  appear  where  the  reflex  and  he- 
reditary responses  of  the  organism  are  inadequate  to  cope  with  the 
demands  of  the  environment;' that 'cousciousncss  is  a  systematizing, 
unifying  activity;*  that  mind  is  'an  engine  for  accomplishing  the 
most  remarkable  adjustments  of  the  organism  to  its  life  conditions.' 
At  the  same  time,  the  method  warns  us  against  believing  that,  in  one 
form  of  nervous  action, 'the  mind  suddenly  produces  changes  in  the 
nerves'  {sic"),  while,  in  another  form,  it  does  not;  and  the  reader  is 
told  most  positively  that  to  say:  "the  mind  might  in  a  wholly  unique 
manner  step  in  and  bring  about  changes  in  the  action  of  the  ner.'ous 
system"  ia  but  to  use  metaphor.     Now  consciousness  is  either  a  cause 

■  It  Khould  be  pointed  oul  that  tlic  tcrntH  'process'  and  'element'  are  used  Id  Ihc 
twok  In  aquile  unlcclmlml  seote, 

■An  alternative  mode  of  IntrodacinK  evolutioaanrarKuncDl* sod codclualoofl. Into 
payctioloiry.  Is  by  way  of  illuittaiioti  nnd  cnrolUry,  Btillv.  r  f.,  couaidciB.  In  tine 
print  and  footnote,  (he  biological  intcrprclsUon  ol  oticolion,  actJoa  and  tccllog. 
{].  gully:   The  Human  Mtmd.  1893.  I.  7^;  II.  90J  J 
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(as  natural  science  tiges  the  term),  or  it  is  not.  If  it  is.  it  Deed*  no 
apology;  if  it  is  not,  it  AdJ  no 'biological  functtoo.'and  its  nsr  as  ■ 
cloak  to  cover  the  biologist's  ignorance  of  evolntionary  processes  la 
unjustified.  Functions  mintl  may  still  have,  bat  not  of  the  biologicml 
sort. 

Secondly,  the  method  gives  no  systematic  account  of  its  ftinctioas. 
Consciousness,  it  affirms,  is  full  of  *  acts '  and  '  activities ; '  bat  It  fails 
to  organize  these.  Attention  is,  to  l>e  sure,  an  'organizing  activity.* 
ensagcd  in  the  'double  process  of  palling  apart  and  patting  together  ; ' 
bat  interest,  also,  'represcuts  the  spontaoeous,  dynamic  side  of  our 
psjchiral  make-up:'  and,  again,  the  self  is  *  the  knowcr  anueallDg 
the  various  elemeul*  of  our  experiments  into  some  sort  of  unity," 
while  'will'  is  'the  whole  mind  active.'  What,  now,  are  the  interre- 
lations  of  all  these  sovereign  powers?  and  how  arc  attention,  interest, 
and  the  rest,  reUted  to  such  functions  as  perception,  reasoning  and 
imagination,  and  also  to  MWr  functions?  Some  principle  of  ctasaifi. 
cation  and  subordination  there  must  be  in  a  psychology  which  treats 
coDSciousness  as  organic;  something  better,  I  mean,  than  the  tradi- 
tional knowing,  feeling  and  willing,  or  the  'three  ultimate  modes  of 
being  conscious  of  an  object.'  Is  it  to  be  found  iu  the  wotk  which 
coiidciousness  does?  in  the  objects  with  which  it  has  to  do?  or  in  the 
natural  history  of  the  developing  tnind  itself?  Surely,  a  definitive 
account  of  mental  functious  and  their  genesis  cannot  be  given  wtthoat 
some  principle  which  shall  insure  organic  coherence  and  oi^anic  unity 
to  the  multitudinous  '  activities '  that  mind  reveals. 

I  have  already  referred  to  the  wide  welcome  whiab  Professor  Angell's 
text-bonk  has  received.  This  welcome  is  sufficient  evidence,  not  only 
that  a  book  nf  the  character  wa<t  needed,  but  also  that  the  author  has 
been  successful  in  his  attempt  to  satisfy  the  need.  Itsi»anctions  for 
success  are  not  hard  to  find.  Us  author  is  both  psychologist  aad 
teacher ;  it  is  well  and  attraclively  written  ;  it  fills  a  place  not  other- 
wise filled  iu  the  literature,  and  it  app^nls  to  a  dominant  interest  in 
the  student  of  life  and  of  human  nature.  Where  I  have  criticised  it 
has  been  criticism  of  standpoint  and  of  method.  I  have  only  praise 
for  the  clear,  straightforward  and  sincere  development  of  the  doctrine 
of  consciousness  considered  as  a  phenomenon  of  life. 

I.  Madison  brntlrv. 

Dichonary  oj  Pkilotophy  and  Psychology,  written  by  many  handa  and 
eiiiled  by  James  Mark  Baldwin.  Vol.  3.  Hibliography  of  Philos- 
ophy, P.Hychology  and  Cognate  Subjects,  compiled  by  Benjamin 
Rand.  The  Macmillan  Co.,  New  York;  Macniillan  &  Co.,  Lon- 
don.    In  two  parts.     1905.     Price  $10.     pp.  xxv,  54;;  vii,  543.119a. 

The  long-awaited  bibliography  which  forms  the  third  and  conclud- 
ing volume  of  Baldwin's  dictionary  appears  in  two  parts,  bound  uni- 
formly with  the  first  two  volumes,  approximating  them  in  bulk  ( 1192 
as  against  1536  pp. ),  and  costiug  together  as  much  as  they  cost  at  the 
date  of  their  first  issue.  A  Prefatory  Note  by  the  general  editor  states 
that  the  bibliographical  lists  extend  to  1907.  The  compiler's  Preface 
indicates  the  sources,  aims  and  scope  of  the  work. 

"  The  book  an  a  whole  is  entitled  a  '  Bibliography  of  Philosophy,'  ** 
— so  the  compiler  beginit.  in  opjxtsition  to  his  title-page, — "and  it 
will  be  found  to  comprise  a  series  of  bibliographies,  lucludiug  the 
History  of  Philosophy,  Systematic  Philosophy,  Logic,  .{esthetics, 
Philosophy  of  Religion,  Btblcs  and  Psychology."  "Between  the 
methods  of  a  complete  compilation  and  of  a  descriptive  commentary 
of  philosophical  works  u  golden  mean  has  been  sought.  Ou  the  one 
hand  the  bibliography,  though  not  exhaustive,  aims  to  be  compreben- 
alve  in  its  scope.     From  begtnniug  to  end  the  endeavor  has  been  to 
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preserve  in  the  anioant  o(  material  as  governed  by  a  work  of  the  pres- 
ent «iz«  the  relative  importance  of  auttaors  and  subjects.  On  the  other 
band  the  absence  in  the  bihitography  of  explanatory  comment  on 
books  has  been  couipen&ated  for,  it  is  hoped,  by  the  numerous  refer- 
ences to  important  critical  reviews  of  them  by  specialtata."  "  Readi- 
ness of  nse,  etpecially  for  the  uninJtinted,  is  an  essential  in  a  bibliog- 
raphy. For  this  reason  the  philosophers  .  .  .  have  here  been 
hrou(;ht  together  in  a  single  alphabeiical  onlcr.  Likewise  in  the  vari- 
ous systemntic  bibliographies  the  authors  under  the  systems  and 
special  topics,  as  well  as  these  topics  themselves,  will  be  found  lu 
alphabetical  arrangement."  The  work  contains  the  tittea  of  "possi- 
bly sixty  thousand  or  more  volumes  and  articles." 

One  can  have  nothing  hut  sincere  admiration  for  the  ptuck  and  de- 
termination wUh  which  the  compiler  has  carried  through  bin  stupen- 
dous task.  He  has  carrieil  it  through,  apparently,  without  clerical 
assistance,  without  financial  support,  and  practically  without  expert 
advice.  ■'More  than  a  decade  "  of  "  singlc-handctl  and  self-supported 
endeavor"  has  been  spent  upon  it;  "the  entire  work  has  been  accom- 
plished in  the  Harvard  University  Library,"  the  courtesy  of  whose 
officers  is  ncknowlcdgcd  in  a  foot-note;  and  the  fame  foot-note  limits 
the  expert  aid  to  "  5u>{ge8tion»  on  classificatiun  received  from  Profes- 
sors J.  Royce  and  U.  MiinBterberg,  and  linguistic  corrections  from 
Professor  L.  Wiener."  Truly,  a  stupendous  task. —  and  a  task  whose 
reliable  perfurmaDce  must  be  of  inestimable  benefit  to  students  of 
philoiwphy  and  psychology.  1  know,  only  too  well,  the  amount  of 
time  and  trouble  required  for  the  making  of  even  a  very  minor  bibliog- 
raphy; and.  looking  at  these  two  volnmes,  I  am  inclined  to  withhold 
every  word  of  criticism,  and  simply  to  express  appreciation  of  Dr. 
Rand's  achievement. 

Nevertheless,  criticism  must  be  calteii  to  its  work  ;  for  the  bibliog* 
raphy  is  to  be  used,  lu  the  following  notes  I  have  confined  myself 
almost  entirely  to  Bibliograpky  G,  Psychology,  Ibe  concluding  section 
of  the  whole:  it  is  only  for  this  st^ctioti  that  I  can  claim  competence.' 
This  restriction  is,  however,  the  less  importnnt  since  the  compiler 
declares  that  "a  bibliography  is  a  growth,  and  iti  fullness  of  detail 
and  in  accuracy  this  work  will  be  found  to  improve  as  it  advances." 
We  may.  therefore,  fairly  take  the  &nal  Ust«  as  a  sample  of  the  work 
at  large. 

What  are  Dr.  Rand's  canousi*  ''The  names  of  philosophers  are 
printed  in  full  and  in  the  language  of  the  country  to  which  they  be- 
longed" (,sic\  I  turu  to  Wundt  (535).  and  I  &nd"Wuudt.  Wil- 
belm."  Again:  "  The  titlefi  of  booksare  printed  in  full  In  the  lanj^u^ige 
iu  which  they  first  appeared."  Did,  then.  Berkeley  publish  in  1709  a 
work  entitled  "  Theory  oi  Vision"  >;  130,926)?  Did  he  publish  lu  1710 
"Treatise  on  the  Principles  of  Human  Knowledge"  (I30)  or  "A 
Treatise  concerning  the  Principles  of  Human  Knowle<ige"  (926)?  Did 
Bonnet  write  an  "£ssai  de  psychologie"  (128)  or  an  "  Hssai  de  psy- 
chologic, ou  cousid<!rattons  sur  les  op<5ratious  de  I'&nie"  (927)?  Did 
Darwin  write  a  work  entitled  "The  Origin  of  the  S|>ecie8"  (919)?  I 
had  thought  it  was  "On  the  Origin  of  Species  by  means  of  Natural 
Selection,  or  the  Preservation  of  Favored  Races  in  the  Struggle  for 

'Thrrc  i».  in  the  iniik»  up  ol  PI.  i,  a  bipml.ili  to  i>)tTiouii  that  one  in  asinninhed  to 
Knd  it  rocopine  Ibe  notice  Of  compiler,  gencmt  editor.  «nd  priotcrg.  II  istbr  nb 
Beac«  of  iadicnttoa,  in  tlie  hexdllD«s.  of  t  he  pkrticulnr  pblloKiplirr  under  nrview  or 
ul  the  letter  ul  ttie  ulphabcl  wttli  which  Ins  iiiirae  bei^luii  Tbe  pKge»  src  hcatled. 
Aiinply,  "  Hlfttoty  ol  Philoftupliy "— ''Pltilojwpbern."  iiuppMe,  thru,  that  ooe  i* 
lookios  up.  uy.  CIceto.  Oue  i:ue»»e>  ut  the  pince  of  the  C*it,  sod  open»  the  book. 
Havinftr  opeue<l  tt.  one  iB«y  hsvc  to  turn  over  several  paf;ex  before  one  lind*  llic 
oainc  ul  any  philiMophcr.  Hftvlug  found  auuie  unc.  C  ut  nui-C.  one  biit  to  turn  back 
or  loftb  until  Cicero  appesrs.    Could  snylblog;  1*e  nmie  awkward? 
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Life."  I  had  tlionght,  also,  that  the  work  here  described  aj 
I>e«ce«t  of  Man"  (929)  was  puhlUhed  ander  the  title  "  The  Dei 
Mau,  and  Selection  in  Relation  to  Sex."  L/Ocke.  so  far  as  I  know,  did 
not  publish  "An  Esaay  concerning  the  Human  Undernlaadinjf  "  I939J. 
But,  indeed,  the  compiler  takes  do  thonght  of  articles,  whether  thev 
shall  be  retained  or  whether  they  shall  be  omitted.  Baldwin  is  ac- 
credited with  a  "  Mental  Development  in  the  Child  and  Race  "  (935jd 
here  the  elision  of  an  article  has  carried  with  it  the  omi&cioa  ofl 
"  Mcthoda  and  Processes").  The  work  which  Hume  pnblisheil  ia 
1748  was  called  "Philosophical  Kssays  couceruiQ^'  Human  I'nder. 
tandinfc,"  not  "  Inquiry  concerning  Human  Understanding"  (93$:  c/' 
271).  James,  in  1892,  published  a  "Text-book  of  Paycholopy,"  not  a 
"  Psychology  "  (936).  Paullian,  knowing  something  of  French,  did,, 
not  write  a  book  entitled  "  Ives  intellcctuelle»  types  "  (941  J.  but  rathei 
"  Lcs  types  iutellectuels.  Esprits  Logiques  ct  esprits  faux."  And 
on. 

I  paas  to  mistakes  of  another  sort.  Brentano'a  Psychologic  (937, 
sliuuld  have  beeu  giveu  as  Vol.  I.  Cousiu's  Elements  of  Psychology 
is  said  in  oue  place  (929)  to  have  been  tran»lated  by  C-  S.  Henry  in 
1824;  in  another  C159),  to  have  been  translated  by  C.  G.  Henry  in 
1834.  Destutt  de  Tracy  is  misspelled  as  Trace y  on  p.  9.^0.  lien-  his 
^l^ments  is  said  to  have  appeared  fitst  in  Italian,  1817-1819,  and  to 
have  come  out  in  French  in  1825-1827;  p.  iSo  tells  us  that  the  date  of 
the  first  Preuch  edition  is  [i8oi]-i8i8,  and  that  of  the  second  1824-5, 
while  nothing  is  said  of  the  Italian;  p.  837  dates  the  two  first  (and. 
French)  editions  1817-18,  i824'2s.  On  p.  927  van  Biervliet's  tnltiala 
are  given  as  J.  I.  instead  of  J.  J.  Blseahars  (931 )  should  be  Hlacn- 
hauF.  Ivbbin^hans'  Psycbologie,  i,  is  said  (^31)  to  have  194  pp.  in  the 
£rst  edition  ;  it  has  694.  JodVs  Psychologic  of  1896  is  said  (936}  to 
have  appeared  iu  two  volumes.  Liudiier's  Empirical  Psychology  was 
translated  by  C.  de  Garuio,  not  by  A.J.  dc  Garno  (939).  I  did  uol.  in 
1891,  speak  of  Professor  Miinsterberg  as  Dr.  H.  v.  MUnsterberg  (941). 
Professor  Karl  Fear&on  figures  on  p.  942  as  Pierson.  Solly's  Human 
Mind  has  two  vol*.,  not  one  (947):  and  the  501  pp.  belong  to  the  drat 
vol.  Dr.  Aars  is  not  named  Aars<Kristian  (950).  Helmholtz*  initials 
are  H.  L.  P.,  not  H.  (955)-  Helmholtz  did  not  write  a  Haudbnch  der 
Physiologic,  Bd.  iii,  Thl.  i,  1879:  nor  <loes  the  correspondiag  portion 
of  Hermauu's  ilandbuch  aay  anytbiog  about  hearing  (n45.>-  The 
Lipps  who  di'l  not  write  a  Grundthateachea  (but  a  Grundtatsachen) 
dee  Seelcolcbeos  is  also  innocent  of  the  Untersuchnngeu  iiber  die 
Grundlagen  der  Mathematik,  ascribed  to  him  on  p.  J180.  And  so  on, 
again. 

I  shall  not,  I  hope,  be  accused  of  egotism  if  I  allude  to  Dr.  Rsncl's 
treatment  of  my  own  publications.  If  they  are  worth  cataloguing  at 
all,  they  are  worth  cataloguiug  accurately.  The  translation  uf 
Wnndl's  Vorlesungen  is  ool  mentioned  on  p.  535;  in  the  Addenda  et 
Corrigen<!a  it  is  given  under  the  date  1905.  It  appeared  in  1894.  Oti 
p.  963  I  am  said  to  have  published  a  physiological  vocabulary.  On  p. 
914  my  Primer  is  dateil  back  from  1898  to  1892.  I  do  nut  find  that  any 
translation  of  my  books  is  mentioned,  though  (according  to  the  Pre- 
face) "of  the  modern  translations.  English.  German,  French  and 
Italian  are  regnlarly  given,  owing  to  their  greater  accessibility:  other 
languages  are,  nevertheless,  largely  included."  My  initiala  are  given, 
p.  ^3,  as  L.  B.  On  the  same  page,  I  am  reported  as  publishing,  in 
1901.  Hu  ExperimeutAl  Psychology  of  200  pp.  In  reality.  I  perpetrated 
in  that  year  two  volumes,  with  a  much  longer  title,  the  one  of  214, 
the  other  of  456  pp.  "Dreams  of  Taiting"  (1039)  is  not  the  title  of 
a  little  paper  which  I  published  in  1895.     My  OuUine  did  not  reach  a 
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twelfth  edition  id  the  year  after  its  first  appesrance  (1136).  Perbaps 
in  order  to  compeniate  for  all  these  sins  of  omission  and  commission, 
the  cauipiler  ascribes  to  me  (£183)  a  work  entitled  The  New  Psychol- 
ogy, anc!  published  in  1897.     I  did  not  write  it. 

That  a  good  deal  ol  tbe  above  criticism  refers  to  trivial  points  I  shall 
not  attempt  to  deny.  What  I  affirm  is  that  there  are  too  many  lapses 
of  tbe  sort  specified.  "In  addition  to  the  task  of  compilation,"  Dr. 
Rand  informs  as,  "much  labor  has  been  expended  upon  tbe  work  of 
verification."  And  again:  "During  the  past  three  years  the  author 
has  given  almost  exclusive  attention  to  the  task  of  veritication."  Snch 
attention  ought,  one  would  think,  to  have  eliminated  even  printer's 
errors  of  the  more  glaring  .<iort ;  it  should  at  least  have  eliminated 
most  of  the  bibliographical  mistakes  that  I  have  pointed  out.  And 
these  are  but  a  tithe  of  tbe  mistakes  that  I  have  noted. 

There  remains,  behind  all  this  criticism  of  detail,  the  fundamental 
question  of  the  ade<|nHcy  of  Dr.  Rand's  work.  Apart  from  these  slips, 
is  the  bibliography  comprehensive?  may  tbe  student  rely  upon  it?  i» 
it  representative?  I  take  the  first  group  nniler  Ridliography  G,  the 
group  of  pnychological  bibliography.  Here  the  student  of  psychology 
is  to  find  bis  working  bibliographies.  Well !  we  remark  at  once  that 
the  three  yearly  bibliographies  of  the  Zeitschrift,  the  Psychological 
Review,  and  the  Ann£e  psycbotogique  are  all  duly  mentioned.  We 
notice,  too,  snch  obvious  items  as  Dcssoir's  bibliography  of  hypnotism 
and  the  work  of  Ucbcrwcg  (spelled  Ueberwegg).  It  is  a  little  snr- 
prisinfi^,  however,  to  find  that  the  only  ^jersonal  bibliography  is  Wil- 
son's list  of  the  writings  of  G.  S.  Halt.  Might  we  not  expect  a  mention 
of  the  Pechner  bibliography  appeudcd  to  Wundt's  edition  of  the  Psy- 
chophyaik  ?  Again  :  if  it  was  worth  while  to  mention  the  half-dozen 
pages  on  literature  in  Kuelpe's  Gruudriss(the  pages  (jnoted  on  p.  913, 
by  the  way.  refer  to  the  translation,  and  not  to  the  original),  would  it 
not  have  been  in  place  to  cite  the  long  chapter  on  the  historical  devel- 
opment of  psychology  in  Villa's  La  psicologia  contemporanea,  1899? 
Why  should  Poster's  brief  bibliography  of  sleep  be  cited,  when  no 
reference  is  made  to  the  bibliographies  of  Manaceine,  to  which  Foster 
acknowledges  his  indebtedness?  The  question  is  the  more  pertinent, 
since  on  p.  1037  Mauac^iue's  bibliographies  (there  is  the  usual  prin- 
ter's error  in  the  author's  name)  are  specified  in  some  detail.  The 
Literatnrverzeichniss  in  Jodl's  Lehrbuch  is  mentioned;  but  the 
twenty-page  bibliography  by  Spiller  is  not, —  tbe  Mind  of  Man  ap- 
peared in  1903,  not  tu  1903  (p.  946], —  nor  the  twelve-page  bibliography 
of  Calkins'  Introduction.  The  chotceof  text-books  is  carious.  Jodl's 
Lehrbuch,  Kuelpe's  Gmndriss,  Munsterberg's  Grundziige,  Sanford's 
Experimental  Psychology,  Sully's  Human  Mind,  even  my  own  Primer 
are  quoted;  bat  will  it  be  believed  that  James'  Principles  and  Wundt's 
Grundziige  are  omitted?  So  with  special  bibliographies:  we  find 
references  to  taste  and  smell,  to  vision,  to  combinational  tones  (this 
last  given  as  in  the  seventieth  volomeof  the  Philosophische  Studien), 
and  so  forth;  we  do  not  find  Bentley's  or  Kennedy's  bibliography  of 
memory,  or  Kinnaman's  bibliography  of  lifted  weights,  or  my  own 
bibliography  of  the  optical  illusions.  Nichols'  Review  of  Recent  Lit- 
erature on  the  Perception  of  Time  finds  a  place;  not  so  tbe  historical 
section  of  his  earlier  work  on  the  Psychology  of  Time.  PInally — to 
make  an  end  —  the  bibliography  of  optics  in  Helmholtz'  Handbnrh 
should,  of  course,  be  credited  to  Konig. 

Tbe  bibliographical  section  which  I  have  thus  passed  under  review 
occupies  a  page  and  a  half  of  Dr.  Rand's  text.  I  shall  not  pursue  the 
matter  further.  Enough  has  been  said  to  show  the  character  of  the 
work,  so  far  as  concerna  psychology.     I  sincerely  hope  that  tbe  parU 
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of  the  two  volumes  which  I  have  not  examined  are  more  net 
qaatc  and  more  carcf ullj  rcvtscd  than  those  which  I  have  reftd, 
wise,  I  fear  that  Dr.  Rand  will  have  labored  in  vain,—  uoleas,  indeed, 
he  is  content  to  have  his  pages  serve  simply  as  roagh  copy  for  fatal 
bibliographers.  £.  B.  T. 

L'Ame  et  U  Corps,  parAt.FRBi>  Binkt,   Biblioth^ac  de  philooopl 
sciemifique.     Brnett  Flammarioa,  Paris,  1905.     pp.  388. 

The  cnntents  of  this  work  arc,  in  sum,  the  following; 

Book  I.  Definition  of'  At  at  Ur.   Of  the  material  world  we  know  not 
ing  but  our  sensationn.     An  all  scnsstions  are  alike  mediated   by  thi 
uerroua  system,  it  is  impossible  lo  make  a  distinction  and  regard  cer- 
tain of  them  only  as    objective,  e.g..  those  of  touch,  vision  and    the 
muscular  sense,  while  regarding  others  as  merely  subjective.        The 
mechanical   theory,  therefore,  which  finds  a   specially  objective  sig- 
nificance in  movement,  has  only  the  value   of  a  symbol.    Blsewhe 
Binet  characterizes  it  as  a  species  of  fctcbism  (y.  327). 

Book  II,  Definiiion  0/  Mind.  Instead,  however,  of  drawing 
'idealistic*  conclusion  that  all  material  phenomena  are  states  ol  con- 
sciousness, Binct  draws  the  op]K>sitc  conclusion,  namely,  that  the  con- 
tents of  all  sensations  arc  physical,  i.  e..  material,  phenomena.  From 
the  content  he  dibtinguishes.  as  the  mental  side  of  the  complex  fact, 
the  act  of  cognition.  The  same  analysis  applies  to  images  and  ideas 
(conceptions)  which  arc  derived  from  sensation,  and  it  would  also  ap- 
ply  to  emotions,  desires,  appetites,  etc.,  but  for  the  suspicion  that  the 
theory  which  reduces  all  these  to  sensations  (objects)  is  too  simple 
and  artificial.  The  fundamental  relation  is  not  that  of  Babject-object, 
for  the  subject  is  really  an  object;  the  subject  term  is  replaced  by  the 
'act  n(  cognition.'  The  relation  of  cognition  to  objects  is  purely  con- 
templative, it  is  only  a  consciousness;  nothing  is  added  by  the  catego- 
ries  of  the  understanding;  relations  cognized,  resemblance,  for  in- 
stance, are  physical  properties.  While  consciousness  is  inseparable 
from  objects,  objects  may  continue  to  exist  without  cooscionsness;  the 
unconscious  is  nierel)^  the  unknown  which  can  or  could  be  kuowid 
under  certain  conditions.  The  only  bond  capable  of  connecting  dit9 
(erent  mental  states  is  the  material.  As  sensations  and  images  or 
ideas  are  material  elements,  psychology,  paradoxical  as  it  may  seem, 
is  a  science  of  matter,  the  science,  namely,  of  a  portion  of  matter  hav.— 
ing  the  property  of  preadaptation  (p.  181).  ■ 

Book  HI.  The  Union  o/Soul  and  Body.  The  problem  of  the  anioH 
of  mind  and  matter  is  not  the  problem  of  two  heterogeneous  tbin^^J 
the  direct  relation  between  which  is  incomprehensible.  The  relatioi^ 
ia  rather  that  of  form  (consciousness)  and  matter  (content,  sensation, 
object),  as  Aristotle  taught.  The  difficulty  is  not  to  unite,  but  to 
separate  them.  The  separation  is  fonnd  in  the  inconipleteoes'*  of  the 
life  of  conscionsness;  consciousness  requires  matter  bn  its  correlate, 
whereas  matter  does  not  so  require  consciousness.  The  genesis  of 
consciousness  cannot  be  explained;  it  has  equal  rights  with  matter. 
These  principles  serve  for  the  criticism  of  the  current  theories  of  apir- 
itnnlism  and  idealism,  materialism  and  parallelism.  The  hypothesis 
of  the  relation  of  soul  and  body  has  to  satisfy,  in  particular,  two 
conditions:  ( i )  the  manifestations  of  consciousness  are  determined  by 
processes  in  the  brain,  and  (2)  of  these  its  immediate  conditions  con- 
sciousness is  absolutely  ignorant.  Bluet's  hypothesis  is  as  follows: 
The  effect  (neural  wave)  contains,  or  has  inscribed  on  it,  or  is  the 
depositary  of,  the  totality  of  the  physical  properties  perceived  in  the 
cause  (object).  This  is  an  'absolute  certainty.'  But  the  undulalioD 
contains,  besides  the  qualities  it  receives,  qualities  it  itaelf  contrib-^ 
ntcs.    To  these  last,  however,  as  the  relatively  constant  factors,  con 
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BciousDess,  accoitljng  to  a  fundamental  law  of  its  nature,  remains  in- 
sensible; it  only  perceives  the  variable  and  accidental  properties 
which  express  the  nature  of  the  stimulus.  The  result  is  thus  equiva- 
lent to  a  transformation;  it  is  not,  however,  the  transformation  of  a 
physical  into  a  mental  phenomenon,  and  properly  speaking  there  is 
uo  transformation,  but  only  analysis. 

The  fundamental  error  in  this  whole  argumeutatlon,  in  the  writer's 
opinion,  is  the  utterly  uncritical  iileutification  of  sensation,  nensory 
Lcontent,  perceived  qualities  sod  material  object.  If  sensations  are 
Isiatcrial  phenouieua,  then  no  doubt  images,  ideas  and  conceptions 
are  material  phenomena  too,  and  the  author  is  quite  ri}{ht  in  his  psr- 
ladoxical  contention  that  psychologr  is  a  scieuce  of  matter.  But  the 
rvery  paradox  of  this  conclusion  makes  one  suspicious  of  the  premises. 
Mind,  on  M.  Binet's  assumptions,  seems  to  me  to  be  left  without  form 
or  content  and  the  material  world  to  be  void  of  any  principle  of  per- 
LCnftnence  or  continnlty.  That  aensations  can  exist  without  conscious- 
rtiess  is  a  pure  assertion.  Granting,  even,  that  'sensation'  is  to  betaken 
as  meaning  'perceived  quality,'  are  we  really  to  suppose  that  the  mut- 
titudinouA  shapes  and  sizes  of  thinfi^s,  which  vary  with  every  chsnee 
in  the  conditions  of  their  perception,  coutiuue  unchauf^ed  as  material 
properties  independent  of  these  conditions?  If  not  all,  why  some,  or 
any?  Subjective  idealism,  absurd  as  it  may  be,  is  surely  a  saner  and 
mure  natural  conclusion  than  this  bizarre  realism.  I  canuat  but  think 
that  a  more  thorough  analysis  of  what  we  mean  by  objective  experi- 
ence, or  the  reference  of  objects  to  consciousness  in  general,  would 
have  led  to  the  discovery  of  factors  undreamed  of  in  M.  Btnet's  phil- 
osophy. But  to  this  meaning  his  abstractedly  objective  conception  of 
the  categories  has  fatally  blocked  the  way.  But  as  he  has  not  ade- 
quately analyzed  experience,  so  be  h>is  not  given,  as  it  seems  to  me, 
either  a  satisfactory  definition  of  matter  or  a  satisfactory  definitiou  of 
mind,  and  consequently  he  has  uot  solved  or  even  properly  stated  the 
probleui.  Incidentally  the  contradictions  in  his  thought  appear,  as 
when,  speaking  of  the  catagories,  be  denies  that  the  mind  creates  re- 
lations and  declares  iutelltgeuce  to  be  but  an  inactive  cousciousnesa 
(p.  [2[);  yet  he  constantly  speaks  of 'acta'  of  consciousness  and  ex* 
plicitly  affirms  of  rcasomug  that  it  is  an  activity  which  creates  rela- 
ttoas  (p.  176).  Still  more  strikiug  is  the  confusion  when  in  the  very 
same  context  he  states,  first,  that  all  our  knowledge  of  the  properties 
of  matter  is  by  (par)  sensation  (p.  65)  and  then  (p.  66j  that  all  we 
know  of  matter  is  not  kaown  in  or  by  C/ar)  sensation,  but  is  the  sen- 
aatlon  Itself. 
Smith  College.  H.  N.  Gardihkk. 

Paedagogiiche  Psychatogie,  von  L.  Hab&ich.      Kempten,  1903.   pp. 

Ixxii,  660. 

This    work — issued   iu    1903,    but  only   recently   received    by  the 

Journal— is  AH  applied  psychology  written  for  use  in  Roman  Catholic 

I  Khools  ;  it  contains  "die  wichtigsten  Kapilel  dcr  Seelenlebre,  unter 

'  durcbgangiger  Auweudung  auf  Unterricht  nud  Erzlehung  vom  Stand- 

pnnktc  chri.'itlichcr  Philosophic  auscfaaullch  dargestcllt."     Of  its  two 

parts,  Pt-  i,  Das  Krkenntnisvermogen.  had  reached  its  second   etiitiou 

with  a  sale  of  S,ooo  copies  within  a  year  from  the  date  of  publication  ; 

a  sufficient  evidence  of  the  suitability  of  the  book  to  the  purpose  for 

which  it  was  intended.     Pt-  ii,  Das  Strebevcrmdgen,  appears  here  in 

its  first  edition. 

Tbe  plan  of  the  work  is  that  of  a  psychology  iu  duplicate;  the 
theoretical  sections  arc  followed,  under  each  heading,  by  sections  on 
application.  The  present  reviewer  cannot  approve  this  plan,  but 
agrees  rather  with  the   "oberatc    SchulbehiJrde  in   Prensseo"   that 
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theory  shotild  come  first,  as  a  whole,  and  application  be  made  later 
in  a  separate  course.  However,  tbift  is  a  matter  of  opinion  only,  and 
the  aatbor  writes  from  ripe  pedagogical  experience.  The  work  itscl ' 
is  a  bi}{bty  articnlaied  system,  couched  in  the  spirit  and  larf^Iy  i 
the  language  of  Aristotelian  scholasticism,  and  leaning  heavily  on  tb< 
larger  books  of  Peach  and  Willmann.  So  far  as  its  psychology  goca^ 
it  is  a  product  of  the  desk,  and  there  is  no  evidence  that  the  writer  bas 
thouglit--8till  less  experimented— in  his  own  person  and  at  first 
band.  Occa-sional  references  are  made  to  the  leading  works  upon 
scientific  psychology  ;  hut  rather,  it  would  seem,  with  the  view  o( 
showing  that  Catholicism  need  not  fear  tbc  uew  uiuvemeut  than 
through  any  sympathy  with,  or  real  understanding  of,  the  nioderq 
trend.  The  student  will,  therefore,  gain  from  the  work  very  lillle 
knowledge  of  the  present  status  of  psycbolof^y,  though  he  will  be 
mightily  reassured  as  regards  the  immortality  of  his  soul.  "Was 
ffelten  miralle  Lehren  von  der  Wabruehmnng,"  exclaims  the  author, 
''der  Vorstellnng,  dem  Gedticbtuis.  oder  die  ueuereu  Fragen  von  der 
Ermndung;  von  der  pbysiulogibcheu  Zeit,  oder  die  Fragen  uer  Kindcr- 
psychologie  :  von  der  Bntwicklung  des  Sehens,  deii  Ilnrens,  des  Spre- 
chCDS,  was  gelten  oUe  ilie&e  Fragen,  so  anziebeud  sie  seiu  m5gen. 
neben  der  Hauplfrage  :  Habe  icb  eiue  nnsteiblicbe  Seele?  Sie  aind 
ein  unhedeutender  Kleinkram  neben  der  grosseu  Hanpisacbe." 

M.  W.  WlSHMAK. 

Anatomit  du  sysiime  nervcux  de  Vhomwe:  L4cons  proftisies  h  V  Unu 
vertiti  de  Lcmvatn,  par  A. van  GRUt;cuTRN.  4me.  edition.  Lou. 
vain,  1906.     pp.  XV,  999. 

We  need  do  no  more  than  call  attention  to  the  appearance  of  a 
fourth  and  revised  edition  of  this  excellent  treatise.  The  first  edition 
was  published  as  recently  as  1893;  and  the  fact  that  a  fourth  eclitioQ 
has  become  necessary  in  tbc  course  of  thirteen  years  is  a  sufficient 
guarantee  of  the  usefulness  and  authoritative  character  of  the  work. 
As  regards  the  thoroughness  of  the  rcviaiou,  we  may  quote  a  sentence 
from  the  new  preface.  "Nous  n'6tonneron«  certes  personne  en 
avouant,  en  toute  sincerity,  que  ce  travnil  considerable  de  revision  a 
exig^  lie  notre  part  un  lab«ur  de  tous  les  jours  poursuivi  pendant  prca 
de  deux  ans."  The  result  is  worthy  of  tne  author  and  of  the  science 
which  be  represents. 

In  1900,  contemporaneously  with  the  publication  of  a  third  edition 
of  the  present  work,  the  author  began  the  publication  of  his  joarDAl 
"LeNfevraxe."  The  papers  which  have  appeared  in  this  journal  have, 
of  course,  been  largely  drawn  upon  in  the  preparation  uf  the  u^w  edi- 
tion, Repard  is  paid  to  the  new  light  thrown  upon  the  old  i|ue.ition» 
of  the  reticulated  structure  of  cellnlar  protoplasm,  nervous  rcgenera. 
tion,  the  anicellular  or  plnricellular  origin  of  the  neurone,  etc.,  etc. 
In  the  diacn.wion  of  the  paths  of  nervous  conduction,  the  arrangement 
of  former  editions,  based  on  Flechsig's  demarcation  of  the  cortex,  baa 
been  given  up.  The  author  now  considers,  separately,  first  the 
ascending  paths  that  carry  sensible  impressions  to  the  cortex,  what- 
ever  their  nature,  and  whatever  the  organ,  internal  or  external,  sens- 
ory or  non-eensory,  destined  to  receive  them;  and  secondly  the 
descending  paths,  cortical  or  subcortical,  mesencephalic,  pontal, 
medullary  or  spinel,  by  means  of  which  the  nervous  system  is  enabled 
to  rcapond,  consciously  or  unconsciously,  to  the  stimuli  which  piny 
upon  it.  This  mode  of  treatment  renders  it  possible  to  consider  the 
ong  and  the  short  paths  by  themselves,  and  to  bring  the  reflex  paths 
into  a  natural  connection  with  the  latter. 

In  view  of  the  recent  controversies  regarding  the  neurone  theory, 
the  author's  conctusion  may  be  interesting.    He  writes  as  followi 
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(p.  [96).  "Vou*  Toyez,  par  I'lizamen  dea  diff^^rentes  theories,  que  la 
doctrine  de  I'indfipendancc  anatotniqae  des  nearones  reste  debonl 
ntal^S  I'aasaut  qu'ellc  a  eu  4  subir  de  divers  cAt£»  et  malgr6  les 
tentative*!  tiorabrennen,  mais  infrnctueuftea,  fahes  par  un  certain 
nombre  d'aatres,  pour  arrivcr  &  6tablir  I'distence  r^lle  d'une  con. 
tinait^  anatomique  eutre  tons  les  ^l^ments  eutrant  daus  la  constt- 
totion  de  la  sabstance  grise  dea  centre*  nerveux."       P.  E.  WrNTBR. 

Tkg  Works  0/ Lucian  0/  Samosata:  complete  with  exceptions  speci* 

fied  in  the  preface.    Translated  by  H.  W,  Fowler  and  F.  G.  Fowler. 

4  vols.     The  Clarendon   Press,  Oxford,    1905.     pp.   xxxviii,   248; 

275;  280;  247. 

These  volumes  open  with  an  latrodactton,  In  which  the  translators 

discuss  what  is  known  of  the  life  of  Lncian ;  the  probable  order  of  his 

works,  the  circumstances  of  his  time,  and  his  position  in  the  world  of 

letters.     Then  follow  translations  of  all  the  recognized  works,  with 

the  exception  of  seven  of  the  Dialogues  of  tlic  Gods,  one  of  the  Oia- 

lo^es  of  the  Sea^fjotls,  two  chapters  of  the  Trne  History,  two  chapter* 

of  the  Alexander,  the  Eunuch,  a  chapter  of  the  Rhetorician,  a  chapter 

of  the  Book-fancier,  three  of  the  DialoKues  of  the  Uetaerae,  and  the 

Pseodolof^ista,   De  Syria  Dea,  Tragodopodagra,  Ocypua  and  Epigram- 

mata.    Tbc  fourth  volume  conclaiies  with  a  batch  of  Notes  explanatory 

of  Allusions  to  Persons,  etc.,  and  each  volume  has  an  alphabetical 

table  of  contents  of  the  whole  work. 

It  must  be  said  at  once  and  without  reservation  that  the  translation 
has  been  very  well  done.  Theoretically,  Luciau  should  be  uutraus- 
latable,  just  as  those  other  three,  Rabelais  and  Voltaire  and  Heine, 
■bonid  be  untranslatable  Hut  the  instance  of  Rabelais  in  particular 
shows  what  may  be  doue  iu  English  with  a  genius  of  Lucion's  type. 
And  the  translators  have,  in  fact,  succeeded  in  writing  Luciau  in  Eng- 
lish, so  that  he  who  runs  with  humor,  however  innocent  of  Greek, 
may  read  interestedly  and  intelligently,  though  of  course,  here  as 
everywhere  else,  a  knowledge  of  Greek  brings  advantage  that  cannot 
be  overestimated.     Nor  can  the  present  reviewer  find  any  difference  of 

J[uality~the  difiereuce  that  his  critical  instinct  prompted  him  to  look 
or— between  the  transl&tious  of  *F.'  aud  'H.'  To  l>oth  translators  the 
work  has  evidently  been  a  labor  of  love,  and  love  was  competent  to  ita 
task. 

There  is.  to  be  sure,  the  vexed  question  of  expurgation  and  omission. 
Expurgation  by  a  translator  is  something  of  an  impertinence  both  to 
author  and  to  reader;  while,  on  his  side,  the  translator  may  assert  the 
right  to  lay  down  his  pen  when  and  where  it  pleases  him  to  do  so.  It 
is  regrettable  that  we  cannot  have  our  Luciau  complete,  because,  un- 
less complete,  we  have  not  Lncian.  Is  it  regard  for  the  euquiriug 
schoolboy,  or  for  Mrs.  Grundy  at  large,  or  Is  it  a  publisher's  scruple, 
that  has  borne  upon  Dr.  Merry  and  tbc  translators?  Not,  surely,  any 
puritanic  reservation  iu  their  own  minds ;  for  no  puritau  could  so  have 
caught  the  spirit  of  the  first  cosmoiwlilan. 

It  is  a  minor  flaw  that  the  Notes  arc  collected  at  the  end  of  the  last 
volume.  Most  of  them  take  up  only  a  couple  of  tines,  and  none  ex- 
ceed half  a  page  of  fine  print.  They  could,  therefore,  easily  have  been 
printed  as  footnotes;  the  instructs  reader  might  easily  have  passed, 
them  over;  and  the  uniustrncted  would  have  been  spared  the  trouble 
of  keeping  two  volumes  going  at  ouce.  Besides,  the  translators  are 
not  consistent  in  the  use  of  their  own  principles  (iv,  191  >.  Whv  should 
we  be  told  in  a  footnote  that  "CUsis  is  Greek  for  'gain,'  "  white  we  are 
referred  to  the  end  of  the  last  volume  for  a  note,  sav,  on  Adonis? 

This  question  of  the  Notes  suggests  a  final  possibility.  Might  not 
the  attempt  be  made  to  modernice  the  names,  at  least  in  certain  of  the 
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works  ?  Mr.  Andrew  hanyi  has  told  as  that  Percgrinns  cremated  bii 
•elf  on  the  Epsom  Downs,  iast  after  the  Derby.  Is  not  the  hiut  wor 
taking?  Modern  as  be  is,  Lucian  must  lose  sometbitif  of  bis  mode: 
ity  so  toDf;  as  the  Greek  names  are  kept.  Kept,  sometiiues,  ihi 
surely  must  be;  but  not  always.  And,  in  a  second  edition,  let 
bracketed  word  be  said  to  distiuguish  the  sex  of  Lucian 'a  p^rso. 
When  the  Greekless  reader  sees  "Joeasa,  Pythias,  lyvsiaa/'  bow  is  H 
to  know  that  Pythias  is  a  girl  and  Lysias  a  man? 

L.   E.   STRAKGHWaYS. 

In  Quest  of  Light,  by  Goldwin  Skxtb.    The  Macmjl] 
York,  1906.     pp.  Tiii,  177. 

Individuality  and  Jmmortatiiy;  the  IngersoU  Lecture,  by  WilbblI 
09TWALD.   Houghton,  MifHin  &  Co.,  Boston  and  New  York,  190^ 

pp.  74. 

In  the  first  of  these  two  little  voludies,  Mr.  Goldwin  Smith  repn' 
lisbes  some  five  and  thirty  brief  communicatioDs  made,  chiefly  in  tt 
form  of  letters,  to  the  New  York  Sun  during  the  last  decade.  Tl 
writer's  position  may  best  be  stated  in  his  own  words.  "IlofzmaL 
and  miraculous  Christianity  we  resign.  But  the  vital  principles  a 
Christiauity,  the  fatherhood  of  God  and  the  brotherhood  of  man,  ^till 
ie«l  on  their  historical  and  moral  evideuces  as  a  key  to  tbi.-  mor. 
problem  of  our  beinp"  f  122).  "Our  only  hope  of  salvation  lies  in  t 
full  and  hearty,  though  reverent  and  discriminating,  acceptance 
that  which  is  now  the  revealed  truth,  though  reason  is  the  organ 
the  revelation"  (p.  56).  "I  heartily  accept  cvolntion,  only  pausi 
to  see  whether  a  discovery  so  recent  as  well  as  momentous  has  vc^ 
fonnd  its  final  level.  I  only  ask  that  certain  phenomena  of  human 
nature,  its  Hherty  of  choice  in  action,  its  moral  aspirations,  its  powecj 
of  idealization,  its  finer  affections,  its  sense  of  spiritual  beauty,  .  . 
all  in  fact  that  constitutes  what  we  have  regarded  as  spiritual  lifi 
should  receive  fair  consideration,  and  that  we  should  be  told  whetb 
these  phenomena  can  be  explained  by  evolution  or  by  any  process 
material  development"  (p.  85).  "Such  fancies  as  spiritualism,  tel 
patby,  ptsnchette,  seem  to  be  the  offspring  of  a  .  .  .  void  in  t! 
soul,  created  by  the  departure  of  traditional  religion.  They  will  n 
help  us  to  save  or  revive  our  spiritual  life.  They  will  .  .  .  seduce 
US  into  grovelling  superstition"  (p.  106).  _ 

Professor  Ostwald  raises  the  question,  What  has  Energetics  to  sajfl 
about  immortality?     He  starts  out  with  memory.  In  Hering's  sense,  an 
a  universal  function  of  living  matter.     From  it  be  derives  the  evolu- 
tion of  organisms  into  classes  and  species,  as  well  as  the  facts  of  hered- 
ity.    Here  he  digresses  to  oppose  Wiseman's  idea  of  the  immortality 
of  the  protoTOB.     Returning  to  memory,  he  explains  by  it  the  func- 
tions of  mind,  and  especially  the  belief  in  the  objective  existeuce  of  m 
real  world.     So  he  passes  to  the  scientific  conce}>tion8  of  mass  and  ei^| 
ergy,  which  have,  if  anything  in  science  has,  n  right  to  be  called  tm^ 
mortal.     But  he  points  out  that  "all  of  our  inferences  about  eternity 
are  based  on  extrapolation  from  finite  time  and  observations  coupled 
with  a  certain  error.'*     This  is  iHnstmted  by  the  fate  of  the  doctrine 
of  conservation  of  the  elements.     Then,  leaving  this  line  of  thought, 
he  emphanizes  the  tendency  of  mass  and  energy  towards  diffusion. 
As  with  inorganic  nature,  so  with  man:  increase  of  culture  tends  to 
reduce  individual  differences,  and  the  happiest  moments  of  our  lives 
are  impersonal.     Not  even  a  collective  being,  however,  is  immortal: 
only  longer  lived  than  the  individual.     As  for  man  himself,  his  boIc 
hope  of  immortality  is  to  leave  certain  things  in  the  world,  after  his 
death,  changed  by  his  inflnence;  and  sucb  a  prolongation  of  individ- 
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uality  is  not  imniortalUy  in  its  strictest  sense.  It  is,  however,  "the 
only  lasting  kind  of  life  that  I  can  discover  in  the  realm  of  onr  ex* 
perience."  Ethics  is  rather  purified  and  strengthened  than  threatened 
by  this  conception.  P.  E.  WiNTKR. 

Beitfdge  zur  Fsyehologie  and  Philosophie.  kerausgeben  von  GoBTZ 
MarTius.     Erster  Band.  4.  Heft.     1/cipzig,  1905. 

(i).  G.  Martins,  Ueber  die  Lebrc  vou  der  BeeinQussttng  des  Pulses 
and  der  Atmung  durcb  psycbi^che  Reize. 

(3).     C.  Mtanemann,  Atmung  and  Pals  bci  actaellcn  Affckten. 

Dr.  Martins*  paper  attempts  to  arrive  at  an  understanding  of  the 
discrepant  results  which,  up  to  the  present  time,  have  followed  the 
application  of  the  method  of  expression  to  the  study  of  the  fccHnga. 
Several  Rerions  faults  in  technitiue  are  brought  out;  and,  with  a 
plethysmograph  so  constrncted  as  to  avoid  these  errors,  a  study  of  the 
simpler  affective  processes  is  made  by  Martins,  and  of  the  emotions 
by  Minnemann.  After  alluding  t"  the  wide  differences  in  result,  as 
regards  the  qnestion  of  the  Influence  of  mental  processes  on  palse  and 
respiration,  Martins  {}oints  out  that  tliese  differences  ninst  mean 
either  that  the  method  is  inadequate  and  the  problem  wrongly  formu- 
lated, or  that  the  metho<l  has  not  been  applied  with  the  proper  pre- 
cautions. The  latter  possibility  is  the  more  probable  for  two  reasons  : 
(i)  faults  in  technique;  (ii)  errors  in  interpretation.  Three  fanlis  of 
technique  are  mentioned :  (a)  the  efiect  of  respiration  on  the  rate  and 
height  of  pulse;  Martins  is  convince<1  that  expiration  heightens  aud 
slackens  pulse;  (b)  the  methods  of  measuring  the  rate  of  pnlse. 
Two  methods  are  aimed  at  in  this  criticism  :  the  determination  of  the 
number  of  pulses  for  some  arbitrary  jicriod  (usually  five  or  ten  sec- 
onds), and  the  method  used  by  Lehmann,  of  dividing  the  carve  into 
variable  periods,  apparently  according  to  the  niveau.  The  criticism 
is  the  same  for  both  methods:  that  the  lufluencc  of  respiration  (the 
slackening  and  heightening  mentioned}  above)  vitiates  the  results. 
(c)  The  lowering  of  the  height  of  the  volume  pulse  by  the  fall  in 
volume  of  the  arm.  This  fnct  has  been  explained  on  the  supposition 
thnt  fall  in  volume  caused  a  reductiou  of  the  blood  pressnrc;  the 
height  of  pulse  would,  if  that  were  true,  be  less.  Martins,  however, 
finds  that  the  mere  drawing  out  of  the  arm  from  the  plethysmograph 
brings  about  a  fall  in  volume  tciVA  a  reduced  height  0/ pulse.  He 
thinks  that  this  reduction  is  due  to  the  rarefaction  of  the  air  in 
the  macometer  and  the  consequent  poor  transmission  of  the  impnlse. 
The  chief  error  of  interpretation  regards  the  significance  of  the  longer 
waves  that  arc  to  be  found  in  nearly  all  plethysmograpbic  records. 
Briefly,  Martins'  view  is  that  all  changes  m  level,  except  the  respira- 
tory oscillation,  are  due  to  unconscious  movements  of  the  band  or 
arm  or,  perhaps,  other  parts  of  the  body.  In  this  belief,  he  con- 
strncted a  plethysmograph  sucli  that  all  movements  of  the  body  were 
rendered  ineffective.  The  instrument  cousl&ted  of  a  metal  sleeve 
which  wns  provided  with  a  manometer  and  a  cork  for  admitting 
water.  The  sleeve  waa  slipped  over  the  fore-arm.  The  joint  of  the 
metal  and  the  arm  was  made  with  plaster  of  Paris  and,  further,  the 
arm  thus  encased  in  the  sleeve  was  securely  attached  by  the  same 
means  to  a  board  which  was  clamped  to  the  table.  In  this  way, 
there  could  be  no  pushing  or  pulling  of  the  arm  in  or  out  of  the  ple- 
thysmograph. The  records  were  obtained  in  the  usual  manner.  The 
measurements  of  the  curves  are  the  lengths  of  each  individual  pulse 
or  respiration.  Preliminary  records  with  this  instrument  show  that 
(i)  in  proportion  as  the  movements  and  the  possibilities  of  move- 
ment are  excluded,  the  smaller  and  leas  important  do  the  volume 
changes  become ;  and  that  (ii)  ol  the  changes  that  remain,  the  irregu- 
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lar  sinkinKB  And  rises  disappear,  while  the  rcgalar  cfaanj^es  percfvt 
{cf.  p.  449).  Martias  finds  that  the  curve  taken  ander  the  condttjoc* 
described  \%  very  similar  to  the  curve  recorded  bj  the  Ij«brnaaD  ple- 
thysiuoKraph  with  the  cock  open.  Tilts  fact  U,  probably,  the  jactifi- 
catiou  for  Minneman's  practice  of  using  the  Lehmann  pletbysmo- 
graph  with  the  cock  op^u. 

The  foUowiDg  topics  were  investigated : 

1.  Influence  of  artificial  changes  of  respiration  on  puisc. 

2.  '*  '*  bodily  work  (ergo^rapta). 

3.  "  "  mental  activity  (aitthm«tic). 

4.  ••  "  bodily  pain. 

5.  "  "  smell  and  taste. 

6.  "  "  artificially  produced  emotiona. 
The  results  were : 
I.     Acceleration  of  breathing  causes  accelerated  pals«.     Deepened 

breathing  accelerates  pulse.    Slower  breathing  slows  pulse. 

3.  Rate  of  both  pulse  and  breathing  is  increased.  The  height 
does  not  change  consistently;  it  tends,  perhaps,  to  be  less. 

5.     Rate  and  height  of  both  pulse  and  respiration  are  Increased. 

4.  Mixed.  Rate  of  puUe  is,  in  most  cases,  faster,  height,  where 
changed,  less.     Respiratory  changes  are  equivocal. 

5.  As  regards  pleasantness  aud  unpleasantness,  there  are  no  con- 
stant characteristics. 

6.  There  is  an  emotive  type,  characterized  by  slowing  of  pulfte 
and  respiration,  which  is  the  opposite  of  an  active  type. 

The  last  result  reminds  oue  of  the  view  advance<I  by  Bioet,  that  the 
opposition  of  feelings  and  emotions  is  not  between  their  pleasantneas 
and  unpleasantness,  hut  between  activity  and  repose. 

The  occasion  of  Minnemanu's  work  was  the  possibility  that  the 
reproduced  emotions,  which  were  the  object  of  Martins'  stndy,  mif^bt 
have  different  expressions  from  naturally  aroused  emotions.  The 
emotions  of  mirth,  joy  and  hope  were  set  up  by  saitable  communica- 
tions. Deception,  expectation,  sympathy,  fright,  anger,  excitement 
were  also  aroused.  Kive  persons  took  part  in  the  experiments.  The 
technique  of  the  investigation  was,  practically,  the  same  as  that  of 
Martins.  Both  pulse  and  rt;spiratinn  were  recorded  and  the  changes 
in  rate  and  height  measnretl.  The  average  rates  atid  lengths  of  pulse 
and  respiration,  for  each  observer,  for  the  normal  and  the  reactioa 
periods,  were  measured  and  platte<l.  The  essential  result  of  this 
work  is  that  there  are  no  qualitative  differences  of  emotions  which, 
at  least  by  the  method  aud  under  the  conditions  of  the  author,  find 
expresiiiou  tu  different  bo<lily  changes;  the  opposition  is  rather  be- 
tween the  exciting  aud  the  ilepressing  emotions.  The  Kantian  clsssi- 
ficstinn  of  sthenic  and  asthenic  cniutivc  states  seems  to  receive  from 
this  study  extK^rimental  conBrniatimi, 

To  the  present  reviewer,  the  most  important  result  of  Martins* 
work  is  the  apparent  demonstration  that  the  vaso^motor  waves  are 
not  of  normal  occurrence  in  human  adults.  If  we  grant  the  fact,  it 
would  seem  to  throw  doubt  on  the  existence,  other  than  as  artifacts, 
of  the  waves  in  animals  under  experimental  conditions.  A  second 
result,  which  adds  itself  to  a  gradually  increasing  mass  of  evidence, 
is  the  failure  to  find  characteristic  symptoms  tor  pleasantness  and 
nnpleiiiiantness.  What  oue  does  not  find,  although  there  is  some 
reason  to  expect  it,  is  any  evidence  tending  to  show  that  the  reac- 
tions of  pulse  and  respiration  depend  upon  the  quality  of  the  stimulus 
used.  Aside  from  the  first  two  points  mentioned,  the  critical  tone  of 
the  work  will,  doubtless,  be  its  most  effective  result. 

University  of  Washington.  H.  C.  Stkvbns. 
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Future  Li/e  in  the  Light  0/  Ancient  IVisdom  and  Modern  Seienee.  by 
Louis  HlbA.  A.  C.  McCIarg  Co.,  Chicago.  1906.    pp.  xxviii,  382. 
The  object  of  this  book  is  to  present,  in  popultr  form,  the  cvi<1encc 
for  human   immortality.     It  is  divided  into  two  parts,  the  first  ap- 
pealing to  the  consensus  gentium,  the  second  to  the  reaults  of  modern 
science.     In  the  former,  the  antbor  passes  in  rapid  review  the  testi- 
mony of  prehistoric  traditions  and  remains,  the  beliefs  of  savaKes,  and 
theideatof  life  afterdeath  entertained  by  Chinese,  Egyptians,  Hindus, 
Chaldeans,  Gaals,  Jews,  Greeks  and  Romans.      The  notion  of  immor- 
tality "sums  up  the  whole  teaching  of  ancient  wisdom. "    There   fol- 
lows a  chapter  on  Christianity,  with  discussions  of  the  Roman  Catho- 
lic doctrine  of  purgatory  and  the  Protestant  conception  of  conditional 
immortality;  and  the  part  ends  with  a  review  of  two  modem  systems, 
hwho«e  main  tenets  are  drawn  from  antiquity, — spiritism  and  theoso- 
I  pby.     The  first  of  these  makes  man   "a  fallen  gcxl  who  remembers;" 
the  second,  a  future  god  who  is  attempting  to  climb  to  heaven. 

Passing  to  science,  the  author  points  out  that  astronomy  suggests 
to  us  the  possibility  of  a  plurality  of  n-orlds  and,  by  banishing  a  ma- 
terial heaven  and  hell,  transfers  the  scene  of  our  final  destinies  to  an 
immaterial  plane.  Physics  gives  ug  the  law  of  the  indestructibility 
of  matter  and  energ}',  which  includes  the  indestructibility  of  past 
events,  including  the  events  of  our  consciousness.  As  physics 
Iftppeals  to  the  ether  as  the  source  of  the  most  diverse  manifestations 
.of  energy,  so  we  may  appeal  to  etheric  radiations  or  an  astral  en- 
Telope  as  forming  the  necessary  link  between  the  immaterial  soul 
and  the  physical  bo<ly  of  man.  True,  "we  arc  always  confronted  with 
a  fundamental  difEculty  in  endeavoring  to  prove  the  distinct  exist- 
ence" of  an  odic  fluid;  it  still  remains  to  be  prove*!  "that  the  deria- 
tions  of  the  hiometric  needle  arc  amenable  to  no  other  explanation;" 
the  authenticity  of  photugraphs  "is  still  a  matter  of  dispute;"  and 
experiments  with  phosphorescing  calcium  sulphide  do  no  more— 
alan!  jKior  Odict — than  identify  the  radiations  with  the  N>rays  of 
Blondlot.  Still,  when  we  take  into  account  their  externalization  in 
the  ethereal  double,  and  the  facts  of  long-distance  telepathy,  we  are 
forced  to  admit  that  "the  etheric  movements  by  which  wc  are  wont 
to  explain  the  action  of  the  physical  forces  arc  not  possessed  of  more 
certam  reality;"  and  what  carries  conviction  in  the  one  case  should 
do  so  ill  the  other.  Thus  formulated,  faith  in  survival  seems  "to  be 
I  the  inevitable  consequence  of  the  scientific  conception  of  the  human 
I  toul." 

M.  Ell>£  writes  brightly,  and  his  book  is  readable.  lie  has  u  good 
deal  of  critical  acumen,  and  a  distinct  power  of  marshalling  argu- 
ments. But  this  book  will,  of  course,  convince  those  and  those  only 
who  are  already  prcpare<i  to  accept  its  conclusion. 

H.  E.  HOTCHKISS. 

Sociological  Papers,  If,  By  P.  GalTOM,  P.  Grddks,  M.  E.  Smjlkr, 
E.  Westbrmabck,  H.  Hoefpding,  I.  U.  Bridgss  and  J.  S. 
STVART-GuaNNlK.     Mftcmillan  &  Co.,  London.  1906.    pp.  xlit,  %fl. 

The  eleveu  origiual  papers  published  in  this  volume  fully  maintain 
the  high  level  of  work  reached  in  the  previous  publication  of  the 
I  Sociotofncal  Society.  We  here  find  sociology  approached  by  many 
[paths  and  envisaged  in  various  ways;  we  find  the  widest  divergence 
[of  opinion;  but  wu  also  find  an  eurnest  spirit  of  co-operation,  and  a 
t  refreshing  amount  of  solid  thinking. 

The  historical  approach  to  sociology  is  represented  by  Dr.  Bridges* 
1  paper  on  "  Some  Guiding  Principles  in  the  Philosophy  of  History," 
laud  by  three  articles  from  the  pen  of  Mr.  Staart-Gletmie,  entitled 
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respectively  "The  Place  of  tbe  Social  Sciences  in  a  Classification' of 
Knowledges,"  "The  Gen<.'ral  Historical  Lawe.  the  Anthropotojiical 
Bases  of  a  Science  of  Socialization."  an<l  "The  Application  of  Gen- 
eral Historical  Laws  to  Contemporary  Events."  The  ethtcat 
approach  fiuds  iu  represeutativea  in  Professor  Hoeffding,  who  writes 
on  the  Relation  between  Sociology  and  Ethics,  and  in  Dr.  Wester- 
marck,  who  contributes  an  essay  on  the  Inflaeuce  of  Magic  on  Social 
Relationships.  An  attempt  to  apply  psychology  to  sociology  is  made 
in  Professor  Sadler's  article,  "The  School  in  some  of  its  Relations  to 
Social  Organization  and  to  National  Life."  The  biological  course  is 
pursued  in  three  very  important  papers  by  Mr.  Galton,  all  dealing 
with  bis  own  science  of  engenics :  "  Restrictions  in  Marriage," 
"Studies  in  National  Kugenics."  and  '*  Engenics  as  a  Factor  in  Reli- 
gion." Finally,  the  geographical  approach  is  represented  by  the 
second  part  of  Professor  Gcddes'  memoir  on  "  Civics  as  Applied  Soci- 
ology," the  first  installment  of  which  appeared  in  the  preceding  vol- 
ume. Not  the  least  interesting  part  of  the  contents  of  the  present 
collection  is  the  Discussion — formal  and  informal,  written  and  spoken 
— appended  to  the  original  papers.  M.  W.  Wiseman. 

The  Color  Stmitivity  of  the  Peripheral  Retina,  by  John  Wallacu 
Baird.  Published  by  the  Carnegie  Institution,  Waahingtou, 
May,  1905.     pp.  80. 

The  first  thirty-four  pages  of  thia  paper  are  devoted  loan  exhsnst- 
ive  review  of  the  work  already  done  on  peripheral  vision.  This  re- 
view is  exceedingly  valnable,  as  it  makes  clear  the  present  status  of 
the  problem. 

Dr.  Baird  finds  much  greater  anlformity  of  opinion  with  regard  to 
the  change  observed  in  the  tone  of  each  color  as  its  image  is  moved 
from  the  fovea  to  the  periphery  of  the  retina,  than  concerning  the 
relative  extension  of  the  color  fields,  since  the  ver>'  decided  differences 
in  the  methods  employed  by  variou:^  investigatont  would  naturally 
prove  much  more  productive  of  disagreement  in  a  strictly  quantitative 
measurement  than  in  the  mere  observations  of  a  quaiitative  change. 

Muuy  iuvestigatars  have  failed  to  equate  in  brightness  and  intensity, 
the  colors  they  bnvc  used.  One  field,  for  example,  that  of  icd.  boa 
been  determined  with  an  intense  stimulus,  and  another  field,  in  the 
same  experiment,  perhaps  that  for  green,  with  a  stimulus  of  less  in- 
teosily.  Under  these  circutnstauces.  there  seems  to  be  no  reason  why 
anv  co-extension  of  fields  should  be  discovered  even  though  it  really 
existed,  since  it  is  a  well  known  fact  that  intensity  of  stimulus 
directly  affects  the  visibility  of  n  given  color. 

The  following  is  a  summary  of  the  results  so  far  agreed  upon. 

"  It  has  lieen  established  that  color  sensitivity  decreases  gradually 
from  the  centre  to  the  periphery  of  the  rttJna;  that  every  color  stimti* 
lus  is  correctly  recognized  withtu  a  certain  retiual  zone,  whose  extent 
varies  directly  with  the  tone,  the  brightness  (absolute  aud  re1ative)i 
the  saturatii^n,  and  the  area  of  the  stimnlus,  and  with  changing  condi- 
tions of  adaptation  and  of  refraction;  that  under  certain  conditions'  the 
zone  of  a  certain  red^  is  co-exteusivc  with  that  of  a  green,  white  that 
of  yellow  is  also  co-extensive  with  that  of  blue;  that  the  yellow-blue 
zone  ba.1  a  much  wider  extension  than  the  red-green  zone;  that  all 
colors,  excepting  the  four  mentioned  above,  pass  through  certain 
regular  transitions  of  tone  as  they  appear  upon   more  and  more  pc- 

'Bt  "cvTtaiocoadilions"— the  author  mcft'tutbitextrTnBl  coodiliotw  reniaiacoB- 
Ktjint.  sod  the  colors  arc  equated  in  brlEhtnesa  and  KaluratioriB. 

*'"A  certain  red"— ('.  ^..  a  Btable  ted  or  one  thot  uodcrgoeB  tio  cbangeia  lone  as  its 
Imnyc  i4  mOTcd  from  (be  lores  lo  the  periphery.      All  four  colors  referred  to  Arc 

atabic  colors. 
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riphcral  regions  of  the  retina;  that  these  transitions  teud  id  the  direc- 
tion of  yellow  (when  red,  orange  or  green  Btimnli  are  employed)  and 
bine  (when  violet  stimuli  are  employed);  and  that  with  moderate 
stimulation  all  colors  appear  gray  at  the  pripbery,  while  with  a 
BulCcicntly  intensive  sttmulation  tbey  may  appear  in  their  own 
tones." 

The  ezperimeutal  work  reported  in  this  paper  was  carried  ont  in 
the  PeycboloKica]  Laboratory  of  Cornell  University,  four  Cornell  stu- 
dents as  well  as  Dr.  Baird  serving  as  subjects. 

The  apparatus  was  a  duplicate  of  the  Hellpach  perimeter,  which 
consisted  of  a  steel  quadrant  of  I.I  meter  radius,  supported  at  a  con- 
venient height.  The  stimulus  lantern,  which  could  be  damped  at 
any  point  desired  on  the  quadrant,  was  enclosed  in  a  black  box  having 
a  circular  opening  15  m.  m.  in  diameter  in  the  side  toward  the  ob- 
server. This  opening  was  covered  by  colored  gelatin  sheets  combined 
so  OS  to  give  the  desired  colors.  The  color  was  in  each  case  sabjected 
to  spectral  analysis.  The  5xattou  point  consisted  of  a  spot  of  ligbt  5 
m.  m.  in  diameter. 

The  teats  were  all  made  in  tbe  dark  room,  the  eyes  being  thoroDgbly 
dark-adapted.  Tbe  stimuli  were  sttttiouary,  of  three  seconds  dura- 
tion and  separated  by  an  interval  ol  six  minutes. 

Part  I  ol  the  experiment  is  concerned  with  the  determination  "of 
the  cbauges  of  tone  which  a  color-stimulua  undergoes  duriug  the 
movement  of  its  image  across  tbe  retina." 

Seven  spectral  colors  were  employed  as  stimuli,  i.  e..  deep  red.  red* 
dish  orange,  orange  yellow,  green,  blue,  violet  and  purple.  As  no 
comparison  of  the  color  fields  was  latended  the  colors  were  not 
equated  iu  brigbtuess  aud  intensity.  Three  Inteusities  of  stimuli  were 
Qsed.  The  colors  employed  by  Hellpacb  could  not  be  exactly  rcpro* 
duced,  as.  owing  to  inaccuracy  in  his  statements,  it  seemed  impossible 
"to  discover  what  were  the  wave-leugths  of  the  stimuli  employed  in 
his  experiments." 

The  results  of  part  1  are  as  follows:  (i)  "  With  a  slight  intensity  of 
stimulus  all  colors  appear  colorless  at  the  extreme  periphery  of  the 
retina,"  (3j  "  When  they  are  brought  in  far  enough  toappear  colored, 
those  of  the  red  end  of  the  spectram  first  appear  yellowish  or  yellow, 
white  those  of  tbe  blue  end  first  appear  bluish  or  blue;  and  that  in 
assuming  their  proper  tones  they  pass  through  a  regular  scries  of 
transitions."  Stable  reil  and  green  would  be  the  only  exceptions  to 
tbe  above  statement.  (3)  During  any  single  stimulation  the  color,  in 
fading  out,  goes  through  a  series  of  tran.sittons  in  brightness  sod 
color-tone,  analogous  to  those  experienced  when  the  image  of  the 
color  is  made  to  move  from  a  less  pheripheral  to  a  more  peripheral 
region  of  the  retina. 

4.  As  the  atimulus  is  made  more  intense  the  field  for  a  given 
color  is  increased  in  extent. 

5.  After-images  in  the  ordiuar>'  sense,  were  reported  in  but  a  few 
cases,  and  then  only  when  the  paracentral  regionK  of  the  retina  were 
stimulated.  Though  Dr.  Baird  failed  to  find  after-images  when  pe- 
ripheral regions  of  the  retina  were  stimulated,  he  insists  on  the  pres- 
ence, in  that  region  of  certain  after-e^ecti;  wholly  latent  iu  character 
but  nevertheless,  at  times,  influential  in  determining  the  color-effect 
of  succeeding  color-stimuli.  He  explains  Hellpach's  '  Gegenfarbige* 
zone  {i.e..  an  extreme  peripheral  zone  in  which  the  colors  appeared 
in  their  complimentary  instead  of  their  true  color  tone)  as  due  to 
ihe«e  after-effects.'  Our  author  found  that  results  similar  to  those  of 
Hellpach  could  l>e  produced  at  any  point  on  the  retina  by  making  the 
interval  between  stimulations  short  enough  bat  that  the  compliment- 
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tsy  tone  would  disappear  altogether  provided  the  intervals  were  lou^ 
enoa^h.  For  exaniple,  yellow  stimuli,  Kiven  in  succession  Mrith  nhort 
intervals  between  stitnalntions,  conM  be  made  to  appear  as  blue,  but 
if  a  losg  interval  were  interposed  it  would  again  appear  as  yctlow. 
The  following  example  will  serve  aa  an  illustration. 

Stimultts— }'V//<?a';  interval,  om  minute. 
appeared  at  65^  as  Yellowish, 
at  55*  as  Yellow. 
"  at  45°  as  Blue. 

at  35"  as  Blue. 

After  a  Rest  of  five  minutes  in  darkness 
appeared  at  35*^  as  Yellow. 
at  45*  as 

Dr.  Baird  giveB  no  results  of  experimentation  !n  which  an  interval 
equal  to  that  allowed  by  Hellpach  (i.  ^.  three  minute*)  was  intro- 
duced. The  statement  is  made,  however,  that  many  testa  were  carried 
out  with  varying  intervals,  hefore  the  sir  minute  interval  was  finally 
decide<l  upon. 

It  seems  sarprisfng  th&t  such  decided  after-efiects  did  not  appear  in 
the  form  of  after-images  and  the  question  still  remains  whether  they 
would  not  have  done  so  had  the  stimulus  been  more  intense  and  of 
longer  duration. 

It  is  also  to  be  noted  that  these  conclnsions  coucerning  the  abseuce 
of  after-im&ges  on  the  peripheral  retina  have  not  been  established  io 
the  case  of  the  liebt-adapted  eye. 

The  second  problem  investigated  by  Dr.  Baird  i«  that  of  the  relative 
extent  of  the  color  fields.  In  this  part  of  the  work  the  fonr  stable 
colors  were  used  exclusively  as  stimuli.  1.  e.,  the  yellow,  the  blue,  the 
green  and  the  red  which  unilergo  do  change  in  peripheial  vision.^  It 
might  be  stated  here  that  only  four  colors  were  found  which  do  not 
change  in  toue  as  they  are  moved  from  the  fovea  to  the  periphery  of 
the  retina. 

"The  resnlts  show  that  the  cone  of  a  stable  red  isco-cxtensive  with 
that  of  a  stable  green;  that  the  zone  of  a  stable  yellow  is  co-extensive 
with  that  of  a  stable  blue;  that  the  yellow-blue  zone  is  much  more 
widely  extended  in  alt  directions  than  is  the  red-green  zone;  that  the 
nasal  side  of  the  retina  has  the  widest  extension  of  color  sensitivity, 
and  that  there  is  awi<le  individual  variation  in  zonal  cxteusiou." 

These  results  arc  exceedingly  interesting  as  this  is  the  first  dark- 
room experiment  iu  which  the  four  color  fields  have  been  determined 
with  colors  of  equal  white  and  color-values.  The  result  is  the  discov- 
ery that  the  coincidence  of  the  blue  and  yellow  fields,  and  of  the  red 
and  green  fields,  already  established  for  the  light-adapted  eye;  also 
holds  for  the  dark-adapted  eye. 

The  rtfsuUs  agree  with  the  HeHng  and  the  La<ld-Franklin  theories 
of  color  vision  but  cannot  be  reconciled  with  any  other  theory. 

Bryn  Mawr  College.  Grace  M.  Fkrnald, 

Les  Mystiques— Etude  psychotogique  et  sociale,  par  Paul  HBXUAirr. 

Rev.  deSyuthes.     Historiqne,  1905,  Vol.   ID,  pp.  369-392;  Vol.    II, 

PP-  32-53.  165.180. 
This  long  study  abounds  in  interesting  (Quotations  but  is  too  indeter- 
minate to  have  any  definite  histurieal,  philosophical  or  psychological 
significance.     The  more  valuable  feature  of  Uermant's  work  is  to  be 
found  in  the  parallels  which  he  draws  between  Sofi,  Baddhist,  Moslem 

■  Hellpach'))  laterratm  between  tests  were  ai  three  minutes  dnratloa. 

*Dr.  Baird  tia»  called  my  atteatloo  to  a  slip  on  p  ri.  oamely.  the  statement 
that  "the  red  stimulus  traasmltled  no  part  o(  the  visible  ipectrum."  What  la 
meaot  U  cvldcaUy  that  the  red  alimulus  (a  ooo-spcctraL 
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and  CbristiaD  MyMicism,  with  the  resaU  that  the  essential  characteria- 
tics  of  CbristiaD  Mysticism  are  seen  to  be  commoo  to  all  the  celigioua 
considered.  Jambs  H.  Lhuda. 

Practical  Dietetics,  with  Jie/erence  to  Diet  in  IHsease,  by  Auda 
PRANCSS  PaTTKH.  a.  F.  Pattee,  Poblisher,  New  York.  pp.  300. 
Price.  |i. 
Any  home>maker  will  find  this  boolc  valuable.  It  gives  explicit 
directions  and  plain  reasons.  An  inexperieneeil  person,  able  to  follow 
sach  directions,  may  prepare  successfully  and  serve  properly  food  for 
the  sick  or  for  those  needing  to  be  carefnl  in  diet.  In  a  tew  pages  and 
without  wearisome  detail  food  values  are  set  forth.  Rules  follow  for 
feeding  the  sick  and  for  serving  their  food  daintily.  Over  half  the 
book  consists  in  exact  recipes  for  food  and  drink,  with  precise  direc* 
tions  from  the  first  step  to  tlie  placing  before  the  {latient.  One  is  not 
left  to  "season  to  taste."  Diet  in  Disease  takes  sixty  pages.  Diet  jd 
Infancy,  fifteen;  "Practical  Suggestious  to  the  Nurse  in  the  Sick- 
room" is  especially  useful  to  the  novice  ,  tables  of  measures,  and  two 
complete  indexes  make  the  last  of  the  three  hundred  pages.  The  head 
of  the  household  will  find  this  volume  an  excellent  snpplemeut  to  her 
profei>»ionat  library.  Pi,orhkCB  B.  Sanfoko. 
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Die  Stofflichen  Grundlagen  der  Vererbung  im  organisehen  Reich,  von 
Ediiard  Strasbukokr.    Gastav  Fischer,  Jena,  1905.    pp.  6S. 

lu  very  many  species  the  ova  from  which  male  and  female  arise  is 
easily  distinKuifthnble  by  size,  and  Ibis  has  favored  the  idea  that  sex 
is  already  determiiie<l  in  the  egg.  On  the  other  hand,  unferiilized 
eggs  o(  bees  produce  males,  that  is,  the  so-called  drones,  while  iertil- 
izeil  eggs  produce  females.  Here,  then,  it  would  seem  that  fertiliza- 
tion determines  the  female  sex.  Some,  however,  hold,  despite  thia, 
that  bee  eggs  are  male  and  female  and  that  is  only  the  female  eggs  are 
adapted  to  fertilization.  Again  the  HoCfackcr-Sadler  law  that  male 
offspring  predominate  if  the  father  is  older  than  the  mother  and  more 
girls  ere  born  if  the  mother  is  the  older,  and  that  the  prospect  for  boys 
IS  but  slightly  greater  than  for  girls  if  the  father  and  mother  are  of 
the  same  age.  So  many  objections  have  t>een  raised  against  this  taw 
that  it  is  at  present  uncertain.  Still  we  cannot  say  that  the  exclusive 
influence  of  the  female  in  determining  sex  is,  at  present,  entirely  di»> 
proven  for  the  human  race.  For  horses.  Wilkens  states,  on  the  ground 
of  copious  statistics,  that  only  the  age  of  the  mare  affects  sex,  and 
that  mares,  when  they  are  becoming  older,  tend  to  produce  more  stal- 
lions, no  matter  what  the  age  of  the  male  horse  may  l>e.  Thus  Stras* 
burger  thinks  that,  as  in  so  many  other  cases,  there  may  have  been  a 
division  of  labor  between  the  male  and  female  determinatioa  of  sex, 
and  that  by  giving  it  over  to  the  egg  a  constant  numerical  relation  of 
the  sexes  is  best  assured. 

What  advantage  does  an  organism  derive  from  the  exchange  of 
uangenes  which  apparently  takes  place  in  the  gonolokonts  within  the 
fused  ids  and  the  effect  of  which  is  further  increased  by  the  division 
of  the  cbromosomes?  Weismaun  concluded  that  the  proilucts  of  the 
two  sexes  differed  from  each  other  in  Ibeir  content  of  the  material  of 
heredity.  By  the  amphimixis  of  these  products  the  visible  individual 
differences  of  {xwterity  arise.     They,  too,  make  possible  the  perma- 
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nent  eliniiiiatiou  of  combinationn  of  Ichs  valae  by  means  of  natttrat 
selection,  and  tbus  keep  the  species  at  the  top  of  its  adaptation.     At 
the  same  time  natural  selection  creates  material  for  the  development 
of  new  species.     Against  this  view,  the   objection   is  raised  that  fertil- 
izatiou  causes  only  changing  combioations  of  marks  already  present,  J 
but  cannot  create  really  new  Anlagen,  so  that  the  origin  of  these  must  \ 
be  sought   elsewhere.     Strasburger,  however,  agrees   with  Wetsmann 
that  amphimixis  favors  the  continuance  of  a  species.     For  him  the 
chief  value  of  fertilization  lies  iu  the  AusgUich  which  the  individufti  ■ 
variatious  niutuaily  expirrieuce.     This  Auatauch   of   the   pangenee    in  I 
the  prophase  of  the  reduction  division  brings  advantages  for  the  ape-  ■ 
cies  ana  hinder  extreme  devctopmeut  of  deviations.     Thus  the  off- 
ftpriuK  of  the  same  pair  of  parents  can  never  be  quite  alike.     The 
manifoldness  of  individual  variations  increases  the  effectiveness  of  a 
species  iu  competition  with  other  species.     Amphimixis,  tbeo,  make* 
the  resulting  organism  more  plastic  within  the  field  of  its  variations, 
and  this  equips  it  for  Its  work  in  life. 

Sex  and  Character,  by  Otto  Weininghr.  Authorized  translation 
from  the  6th  German  edition.  G.  P.  Putnam's  Sons,  New  Vork, 
1906.  pp.  356. 
This  is  a  reslly  extraordinary  as  well  as  a  much-advertised  book.  It 
is  a  product  of  precocious  genius.  Its  author  committed  suicide  In 
Beetboveu's  house  when  he  was  twenty-three  years  of  age  because  he 
was  toodecply  iuvolve<l  in  the  pessiuii^m  of  Schopenhauer.  The  car- 
dinal position  of  the  author  is  that  what  Haeckel  calls  gonochorism 
or  the  separation  of  the  sexes,  the  sharpest  form  of  which  is  in  sexual 
dimorphism,  is  a  matter  of  degrees.  Most  people  are  more  or  less  bi- 
sexual and  their  diffi^-rentiation  is  incomplete.  Sexual  attraction,  our 
author  holds,  always  tends  to  be  mutual  in  the  end.  It  is  a  discredit 
to  the  race  that  we  have  so  Httle  knowledge  of  the  taws  of  sexual  affin- 
ity. The  best  offsprinp  will  result  from  unions  where  there  is  a  maxi> 
mum  of  sexual  suitability,  such  as  proverbially  occurs  iu  love  chil- 
dren. To  judge  this  from  a  moral  poiut  of  view  ts  absurd,  but  it  is 
importHut  to  know  that  the  offspring  of  those  parents  which  had 
greatest  sexual  attraction  succeed  best.  Tbcre  is  no  true  psycho-sex- 
ual hermiiphroditism.  The  men  who  arc  attracted  by  other  men  have 
marks  of  effeminacy,  and  just  ao  women  who  attract  other  women  sex- 
ually arc  more  or  less  masculine.  Perhaps  there  is  no  friendship  be- 
tween men  or  between  women  without  some  element  of  sexuality  in 
it  so  that  homo-sexual  phenomena  belong  to  intermediate  forms.  One 
who  is  half  man  and  half  woman  requires  a  complement  of  the  same 
dual  kind.  "The  more  feminine  a  woman  is  the  less  she  will  under- 
stand a  man  and  the  greater  influence  will  be  have  upon  her."  The 
craving  to  acautre  a  man's  character,  freedom,  interests,  creative 
power,  as  do  Ine  emaucipetcd  women,  is  due  to  the  fact  that  they  are 
imperfectly  sexed.  They  are  homo-sexually  or  bi-sexually  inclined. 
Much  so-called  intellectual  activity  of  women  is  hysteria.  "£vea  the 
malest  woman  is  scarcely  more  than  fifty  per  cent,  male."  Sottla 
absurd  to  prate  of  full  equality.  An  age  dominated  by  the  woman's 
movement  would  mean  intermediate  sexuality  or  imperfct  cleavage. 
The  author  agrees  with  Nietzsche  and  Kant  that  from  women  nothing 
can  be  learned  of  women.  They  lack  self-knowledge  because  they 
have  no  duality,  whereas  man  is  conscious  of  bis  sex  because  he  has 
other  elements  in  his  nature  andean  act  against  it.  Weininger  pro- 
poses the  term  "hen  id"  for  those  who  cannot  distinguish  between  per- 
ception and  sensation,  and  who  want  to  say  things  and  find  them  gone. 
Woman,  he  says,  has  an  unconscious  life,  man  a  conscious  life,  and 
genius  the  most  conscioas  life.    Genius  is  nothing  but  the   full  com- 
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pletion  of  nn  Mem  of  a  man,  and  therefore  every  one  shonld  bnve  some 
of  it.  It  is  simply  the  highest  morality  and  is  thns  every  one's  duty. 
It  is  identical  with  universal  reaponsibility  and  until  that  Is  grasped 
it  will  only  he  a  Mrish  and  not  a  determination.  Woman  is  wanting  io 
snper-sexual  personality.  "The  absnlate  female  has  no  ego."  "The 
man  of  genius  possesses,  like  everything  else,  the  complete  female  Id 
himself,"  bnt  woman  is  A  part  only  and  not  the  whole,  and  therefore 
nan  never  include  genius.  She  is  not  a  monad  end  can  never  reflect 
the  universe.  When  she  "andcrstands"  a  man  she  simply  tafitea 
what  he  has  thought  about  her.  She  can  converse  and  chatter,  but 
can  never  talk.  Women  have  no  dignity.  The  word  "'lady"  was  in- 
vented to  fitt  a  vacuum.  Women  have  no  soul.  They  are  non-nioral. 
There  are  two  tyjit^s:  une  is  the  coquette,  who  is  always  at  heart  a 
conrtesan,  and  at  the  opposite  pole  stands  the  true  mother.  The  first 
thinks  only  of  the  man,  the  second  only  of  the  child.  Perhaps  neither 
absolute  type  bas  any  concrete  existence.  The  motherly  girl  is  more 
or  less  motherly  even  toward  the  man  she  loves.  That  women  cannot 
love  is  shown  by  the  fact  that  they  have  no  ideal  man  to  correspond 
with  the  male  idea  of  the  niadunna.  She  does  not  desire  purity  or 
virtue  in  a  man  but  something  else.  Man  really  bates  woman,  for  it 
is  unconscious  hatretl  of  his  own  sensuous  uature.  His  lore  is  his  owa 
intense  effort  to  save  instead  of  to  nullify  Uer.  It  is  only  men  who 
have  no  great  desire  for  love  that  wish  to  see  women  emancipated. 
The  only  real  emancipatiou,  however,  is  for  woman  to  place  herself 
in  the  right  relation  to  the  moral  idea,  instead  of  being  inflaenced  by 
tastes,  fashions  and  desire  to  marry. 

DevelopmcntQl  Pathoiogy,  by  Bugrns  S.  Tai30T.  Pint  edition. 
Chicago,  1905. 
Dr.  E.  S.  Talbot,  the  well  known  American  authority  on  all  dental 
matters,  has  also  for  many  years  been  an  active  student  of  evolution. 
Although  he  has  not  published  a  systematic  treatise,  he  has  done  what 
is  perhaps  better  in  bringing  together  in  this  volume  ahont  thirty  of 
his  papers  on  various  topics.  Many  of  them  are  too  technical  or  too 
special  to  be  discussed  in  this/oiurfld'/,  and  their  topics  are  too  diverse 
to  justify  ns  in  speaking  at  length  concerning  single  articles.  The 
data  brought  together  here  make  this  book  almost  indispensable  to 
any  siudcnts  of  evolution. 

A'tnde  Psychologigue  des  plus  anciens  HveiU  religieux  aux  ^tats- 
llniSj  par  jACQtms  Kaltbnbach.  W.  Kundig  &  Pila.  Geneve, 
1905.  pp.  153. 
The  author  is  a  young  Frenchman  especially  interested  in  religious 
pcychologT,  who  dividc<I  a  year  between  Harvard,  Clark,  and  Chicago 
Uaiversittcs  in  collecting  material  for  this  particular  study.  He  does 
not  speak  of  his  special  experiences  herr,  but  he  bas  studied  the  liter- 
Mure  so  effectively  and  commands  it  so  well  that  he  bas  told  a  very 
interesting  story.  He  first  describes  the  milieu  and  the  antecetlents ; 
then  the  revival  from  the  social  point  of  view  from  the  first  period  be- 
ginning 1735  to  the  third  ending  1734.  He  then  points  out  the  influence 
of  the  revival  on  different  ages — childhootl,  youth  and  old  age.  He 
then,  in  successive  chapters,  discusses  it  from  the  theological,  indi- 
vidual, moral  and  physical  point  of  view.  He  believes  all  religious 
influences  tend  somewhat  toward  revivals  and  should  do  so,  but  that 
there  are  special  dangers  which  often  neutralize  their  value.  It  ia 
dangerous  to  appeal  in  a  very  emotional  way  to  young  children. 
Bvery  revival  is  dangerous,  save  so  far  aa  it  is  profound  and  passion- 
ately moral.  If  it  is  a  mere  excitation  of  sentiments  it  is  liable  to  do 
barm.    ReriTala  cannot  t>e  immediately  connected  with  any  one  sys- 
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trtn  of  theolofcy,  for  they  are  provoked  by  those  that  are  very  tUffereat. 
SocieticE.  like  indivJilaals,  differ.  Some  are  subject  to  violent  crises 
and  others  make  progress  by  insensible  decrees.  A  revival  ofteu  &uc- 
ceeds  when  particularly  refractory  with  other  church  influences.  The 
biBtur^  uf  revivals  is  a  great  encouragement  to  Christianity,  and  in  a 
sense  It  is  a  ra/y>r0rAfmfn/ to  the  religious  state  of  thought  at  the  time 
of  Jciius.  The  originality  and  power  of  Christianity  consists  in  that  it 
offers  us  a  holy  personality  to  love. 

Set/Synthesis,  a  Means  to  Perpetual  Life,  by  Cornwbli.  Rodnd. 
Simpkin,  Marshall,  Hamilton,  Kent  &  Co.,  London,  1906.  pp.  32. 
Self-synthesis  is  something  very  unique.  We  have  two  iastincts — 
that  uf  (teU-preservaton  or  life  and  a  primitive  death  instinct.  These 
are  polar  opposites.  Soman  has  two  nervous  systems — the  sympa> 
thetic  iDvolntional  and  the  brain,  which  is  the  seat  of  evolution.  There 
are  two  miods^ihe  subjective  and  the  objective,  three  states  of  con- 
Bcionaaen — subjective,  individual,  and  objective.  We  hover  between 
two  worlds — subjective  and  objective.  The  relation  between  these  is 
all-iuiportant.  Telepathic  conuections  are  from  above.  Women  give 
less  suggestion  than  men.  but  are  more  receptive  of  them.  We  need 
much  self-protection  from  adverse  suggestions.  We  should  emblazoa 
before  us  such  maxims  as,  "I  feel  nud  look  younger  day  by  clay," 
"Health  is  natural."  This,  with  the  avoidance  of  drugs,  deep  breath- 
iog,  plenty  of  sleep,  control  of  the  passions  and  thoughts,  will  enable 
us  to  be  true  to  ourselve.-)  and  fulfill  the  higher  possibilities  of  our 
nature. 

Ncrven  undSeele,  von  Max  Kassowitz.  Allgemeine  Biologic,  Vier- 
ler  Band.  Moritz  Perles,  Wien,  1906.  pp.  534. 
In  this  fourth  volume  the  author  prints  some  score  and  a  half  of 
lei.-lurec  on  stimulus  coaductivity  acd  reactiou,  and  in  the  second  part 
nearly  as  many  more  on  conseiousness.  He  is  a  well  known  physiol- 
ogist who  has  atteniptcil  to  extend  bis  conceptions  to  the  miud. 
Movements  follow  not  the  command  of  consciousness,  but  conscious. 
Dess  follows  mo%'ements.  We  conld  never  know  empt}*  space,  bomo- 
geneous  or  resting  matter  If  they  existed.  Feelings  depend  entirely 
upon  the  sympathetic  and  vasomotor  system.  Self-consciousnesa  ts 
an  activity  of  a  reflex  type,  every  state  of  which  implies  an  outer  world 
working  upon  us.  The  mode  of  treatment  of  the  topics  in  both  the 
nrural  and  the  psychic  part  of  this  volume  is  interesting  and  some* 
what  original. 

Mexican  and  Central  American  Antiguiiies.  Caiendar  ^orstetms  and 
History.  Twenty-four  papers  by  Edoaed  Sblbr.  E.  Porsth- 
mann.  Paul  Schrllhas,  Cari,  Sappkr  and  E.  P.  DiKSEi.rjORPF. 
Translated  from  the  German  under  the  supervision  of  Charles  P. 
Bowditch.  Smithsonian  lustitution.  Bureau  of  American  Ethnol- 
ogy, Bulletin  28.  Govemment  Printing  Ofhcc,  Washington,  1904. 
pp.  682. 

This  is  a  special  study  of  its  subject,  illustrated  by  134  cuts  of  vari- 
ous kinds,  some  of  them  fnll-page  and  a  very  few  of  them  colored. 
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There  is  a  good,  old-fashioned  maxim  which  says,  'Envy 
no  man.'  But  there  are  a  hundred  old  sayings  which  make 
mock  of  the  maxim.  There  is  a  French  proverb  that  'The 
envious  die  but  Envy  never;'  a  Latiu  proverb  that  'Envy 
never  has  a  holiday;*  a  German  proverb  that  'No  one  Vwes 
who  docs  not  envy;'  a  Danish  proverb,  'If  envy  were  a  fever, 
all  the  world  would  be  ill!'  Another  proverb  declares.  'There 
is  no  man,  however  high,  but  la  jealous  of  some  one.  and 
there  is  no  man,  however  low.  but  has  some  one  jealous  of 
him.'  In  addition,  there  are  the  sour-grape,  and  the  dog-in- 
the-manger  fables,  the  evil-eye  follclore,  and  a  wealth  of  fairy 
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tales  about  envions  stepmothers  and  jealous  queens.  'Do  yc 
think  that  the  Scripture  sailh  in  raiu,  The  spirit  tbatdwelleth 
in  us  lusteth  to  envy?'  The  subject  of  our  study  is  something 
very  deep  and  universal  in  human  nature.  Indeed,  jealousy 
is  so  ancient  that  it  existed  before  human  nature  itself,  as 
witness  the  present  day  manifestattons  of  this  passion  in  the 
lower  animals. 

I.     The  Psychology  of  Animal  Jealousy. 

When  through  the  stress  of  competition,  animals  come  to 
feel  antagonism  and  discomfiture  in  rivalry  situations,  they 
may  be  credited  with  jealousy;  at  least,  in  accordance  with 
our  definition.  Omittinf^  all  speculation  about  love,  hate,  and 
sex  feelings  in  atoms,  crystals  or  plants,  it  may  be  safely  said 
that  the  three  primordial  animal  instincts  about  which  all 
others  cluster,  are  the  self-preserving,  the  pairing,  aud  the 
parental.  At  the  lower  end  of  the  auimal  scale,  where  Nature 
is  bountiful,  where  the  conditions  of  life  are  comparatively 
simple,  these  three  instincts,  so  far  as  they  exist,  remain  com- 
paratively simple,  both  in  their  operation  and  their  psychic 
equivalents.  As  we  approach  the  vertebrates,  however,  the 
creatures  and  the  conditions  of  their  sur\'ival  become  more 
complex.  The  fundamental  impulses  lose  their  original  un- 
blended character,  or  become  associated  with  complicated 
activities,  developed  in  response  to  the  more  difficult  situations. 
As  the  biological  behavior  grows  more  complex,  new  psychic 
states  come  into  existence,  and  fear,  surprise,  or  anger  make 
their  first  appearance.  Somcthiug  like  a  rudimentary  jealousy 
is  probably  present  among  the  arthropoda.  "Even  insects," 
Darwin  says,  "express  anger,  terror,  jealousy  and  love  by 
their  stridulation."  (9,  p.  350.)  Pocock  attributes  anger 
and  jealousy  to  the  spider.  As  many  as  five  male  spiders 
have  been  observed  on  one  web  after  the  same  female,  and  Dr. 
Porter  reports  one  case  where  the  male  achieved  his  mate  only 
after  vanquishing  two  rivals  in  two  successive  combats.  {33, 
p.  347.)  Among  the  Crustacea  there  seems  to  be  a  high  degree 
of  emotional  life.  Pliny  credited  the  pea-crab  with  jealousy, 
lobsters  are  known  to  monopolize  a  special  comer  of  an  aqua- 
rium and  jealously  to  expel  intruders  within  a  certain  sphere 
of  influence.  Crabs  fight  vigorously  for  the  same  morsel  of 
food,  and  show  a  tendency  to  clutch  the  morsel  and  swim  off 
with  it,  guarding  themselves  with  the  free  mandible.  Hermit 
crabs  often  make  disturbances  in  aquaria,  because  of  a  sort  of 
restless  jealousy  which  impels  a  strong  individual  to  leave 
an  apparently  good  .shell  and  evict  perhaps  a  half  dozen  of  his 
neighbors  from  their  domiciles,  in  succession,  after  as  many 
encounters. 
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But  coining  at  once  to  the  vertebrates,  Romauea  is  certain 
that  jealousy  appears  in  the  very  first  class  of  this  division. 
"Jealousy,  anger,  and  play  unquestiunabty  occur  in  fish  and 
batrachia."  The  stickleback  is  a  good  example.  He  will 
enter  battle  against  rivals  for  a  female;  he  will  appropriate  to 
himself  a  portion  of  the  sea  and  furiously  attack  any  other 
stickleback  who  may  cross  the  frontier;  changing  color  from 
rage,  he  will  seize  an  cuemy  by  the  fins  and  lash  with  all  his 
strength  when  a  brood  of  fry  are  in  danger.  (35,  p.  245.) 
The  proprietary  instinct,  as  Letourneau  has  shown,  is  clasely 
related  to  jealousy,  and  becomes  well  developed  among  the 
back-boned  animals.  The  lion  assumes  a  large  forest  preserve 
upon  which  no  other  may  trespass,  but  on  pain  of  battle; 
aurochs  collectively  take  simitar  authority  over  their  feeding 
area;  the  pariah  dogs  of  the  East  have  their  beats  which  they 
strictly  police;  monkeys  and  even  the  birds  of  the  air  have 
their  hunting  grounds.  Besides  this  ownership  in  domain, 
,  there  is  the  hoarding  instinct,  found  in  the  rat,  squirrel,  ham- 
ster, and  mole,  who  not  only  burrow  spacious  underground 
dwellings  but  fill  them  with  a  store  of  winter  food.  The  same 
is  true  of  birds  like  the  shriker,  the  woodpecker  and  the  owl, 
who  buries  its  surplus  provisions  like  the  dog.  (27,  p.  422.) 
Furthermore,  there  is  a  widespread  property  in  dwellings. 
"The  bear  has  his  cavern,  the  badger,  rabbit  and  mole  their 
subterranean  home,  the  lion  his  den,  almost  every  species  of 
bird  its  nest,  the  beaver  its  lodge;  the  dog,  fox.  coyote,  cat. 
tiger,  and  leopard  all  build  temporary  homes  for  their  young." 
Among  all  these  animals  there  is  a  stem  struggle  for  existence, 
where  appeal  must  often  be  made  to  the  ordeal  of  battle.  This 
property  in  food,  domain,  dwellings,  and  we  may  add  in  mates 
is  not  inherited,  nor  does  it  even  come  by  the  mechanical 
working  of  a  proprietary  instinct;  it  must  all  t>e  acquired  against 
rivals,  and  once  acquired  it  must  be  watchfully  guarded.  In 
such  a  fertile  soil  of  competitive  strife,  aggresive  and  defensive, 
— against  fair  rivals  on  the  one  hand,  and  intruding  contestants 
on  the  other, — the  feeliug  of  jealousy  which  is  such  a  useful 
ally  to  both  offensive  and  defensive  warfare,  would  strike  deep 
root. 

With  this  general  statement  before  us,  we  may  present  in 
greater  detail,  cases  of  jealousy  in  animals  of  different  species. 
Delba:uf  reports  an  interesting  case  from  the  reptilia,  the  sec- 
ond lowest  vertebrate  class.*  (i^*) 


*  The  descriptive  accounts  of  cases  of  jealousy  are  printed  in  smal  ler 
type,  not  because  the  writer  considers  them  subordinate  in  impor- 
tance, but  only  to  differentiate  the  same  from  the  body  of  the  article, 
and  to  economize  space.  The  sex  of  the  cases  is  indicated  throughout 
by  B  and  G  or  M  and  P;  the  age,  by  the  figures  following. 
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He  owned  two  pet  lizards,  both  males,  who  lived  on  the  bett  of 
terms  with  one  aootber.  end  slept  side  by  side,  often  interlocking. 
But  no  sooner  was  a  female  introduced  than  "  Hedro conceived  a  great 
antipatby  for  Pierre,  which  became  more  evident  ever}'  day,  torment- 
ing him  till  I  was  obliged  to  make  a  separate  cage  for  him."  This  is 
a  clear  case  of  sexual  rivalry,  as  is  the  followinjj  of  food  rivalry.  "  Mv 
lizards  did  not  vary  from  the  general  rale.  The  best  worm  was  always 
the  one  that  a  comrade  bad.  If  it  was  long  we  might  witness  such  a 
steeple  chase  as  is  seen  sometimes  in  a  poultry  yard."  "Pe<]ro  was 
(also)  jealons  of  my  preference  and  caress.  When  he  was  on  my 
sleeve  I  could  keep  him  for  hours  motionless  by  passing  my  hand 
lightly  along  his  bo<ly;  bnt  if  1  took  Pierre  or  another  lizard  up,  his 
rage  broke  out  at  once  and  he  would  jump  upon  him  with  bis  uiouiti 
menacingly  wide  open."  This  wonid  seem  to  be  a  case  of  rudimentary 
affection  jealousy. 

Next  ia  the  scale  we  come  to  birds,  whose  jealousy  is  pro- 
verbial. "That  tbey  also  maDifest  the  kindred  passion  of 
emulation,"  says  Romanes,  "no  one  can  doubt  who  has  heard 
them  singing  against  one  another."  Darwin  and  Morgau 
both  allude  to  the  fact  that  song  birds,  when  matched  against 
each  other,  will  sometimes  sing  to  exhaustion  and  even  to 
death.  The  rivalry  of  male  birds  in  courtship  is  so  ferocious 
that  it  freqently  results  fatally  to  one  or  more  of  the  contest- 
ants. Uspecially  is  this  true  among  wild  birds,  and  it  has 
been  observed  that  an  ordinary  barnyard  rooster  will  tolerate  a 
rival  in  the  yard,  whereas  a  jungle  fowl  would  kill  him.  But 
the  fierce  competition  for  food  so  commonly  seen  in  the  poultry 
yard  shows  that  the  spirit  has  not  altogether  died  out  of  the 
domestic  species.  Pigeous  kept  in  a  coop  will  take  possession 
of  a  certaiu  proportion  of  perches,  nests  and  space,  which  they 
will  guard  against  infringement.  Kingbirds  aud  sparrows 
will  also  guard  domain,  and  eagles  assume  feeding  grounds. 
Just  as  the  jealousy  of  the  males  flames  up  in  the  season  of 
mating,  so  the  pugnacity  of  the  females  comes  to  the  surface  at 
the  period  of  brooding.  The  white  shafted  faalail  "is  a  lively 
and  amusing  little  being,  singularly  bold  and  confiding  in 
character,  betraying  little  fear  of  man.  These  attributes, 
however,  entirely  disappear  during  the  breeding  season,  when 
the  little  bird  becomes  as  suspicious  and  timid  as  it  was  for- 
merly bold  aud  confiding.  It  cannot  endure  that  a  human 
being  should  even  approach  its  nest."  (Wood.)  The  ordin- 
ary barnyard  hen  in  the  midst  of  her  brood  is  a  walking  in- 
carnation of  maternal  jealousy.  She  will  even  peck  at  unof- 
fending chicks,  which  belong  to  a  brood  other  than  her  own. 
But  more  highly  developed,  and  more  difficult  to  interpret 
than  these  jealousies  for  food,  mates  and  offspring,  are  those 
manifestations  which  proceed  apparently  from  slighted  affec- 
tions. Romanes  quotes  such  a  case  as  occurring  in  a  cockatoo, 
who  showed  jealousy  "at  the  sight  of  his  mistress  carr>'iiig  on 
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her  wrist,  and  stroking  affectionately,  a  little  green  parrot." 
I  shall  report  only  one  more  such  case,  which  I  have  directly 
and  in  detail,  from  an  accurate  observer. 

The  bird  iu  question  is  a  suiall,  beautifully  colored  Cuban  parrot, 
of  highly  imitative,  talkati%'e,  ati>l  assertive  tcniperameDt.  The  affec- 
tionate side  of  her  nature  is  well  developed.  She  was  adopted  as  a 
pet  when  six  mouths  old,  and  siuce  then  she  has  bad  no  relationa 
vith  birds  of  her  own  or  stranger  species,  except  as  she  sees  them  fly 
past  the  window,  and  these  she  fears.  Conscqtteatly  her  afiections, 
so  far  as  she  has  any,  must  be  expressed  with  reference  to  cats,  dogs, 
babies  ami  adults,  including  especially  the  members  of  the  house- 
hold. Those  who  win  her  favor  are  rewarded  by  a  low  chatteriug,  or 
by  the  gentle  caressing  of  her  bill,  with  which  she  gently  rubs  over 
your  eyelashes  or  lightly  explores  the  chambers  of  your  enrs.  These 
are  the  unmii^talcable  signs  of  affection.  Now  the  remarkable  feature 
is  that  the  bird  is  almost  whimsical  iu  distributing  them;  she  has  her 
likes  and  dislikes.  With  some  strangers  she  takes  up  reariily.  with 
others  not  at  all.'  For  babies  she  never  shows  any  antipathy;  but  let 
her  mistress  only  pet  a  cat  or  a  dog  in  her  sight,  and  she  is  beside 
herself  with  rage.  Her  eyes  dart  fire,  her  feathers  rufOe,  her  wings 
distend,  she  shoots  from  uer  perch  and  bites  the  cat  or  dog  with  her 
beak.    Cease  the  provoking  petting  of  her  rival  and  she  is  appeased. 

Now  from  all  the  inquiries  I  could  make,  there  is  no  other 
principle  of  interpretation  possible  here,  but  jealousy.  Sug- 
gestion, imitation,  fear,  pure  pugnacity,  or  desire  for  food,— 
all  nr  any  of  these  are  inadequate  as  an  explanalion.  And 
what  is  most  conclusive  is  this  fact,  namely,  that  if  a  stranger 
should  pet  the  rival  cat  or  dog.  the  jealousy  reaction  is  not  as 
intensely  excited  as  when  the  favorite  mistress  ct  the  parrot 
does  the  petting.  Something  like  a  rudimentary  affection  jeal- 
ousy must  here  be  present,  and  it  becomes  conceivable  when 
we  recall  that  the  parrot  by  virtue  of  its  gregarious  ancestry 
is  an  extremely  social  bird,  "and  stands  at  the  very  top  of  the 
whole  feathercjd  world  for  the  development  of  its  intelligence." 

Proceeding  now  to  the  mammals,  we  are  at  once  confronted 
with  the  intense  sexual  jealousy  of  the  male  sperm  whales. 
'In  their  battles  they  often  lock  their  jaws  together,  and  turn 
on  their  .sides  or  twist  about  so  that  their  lower  jaws  frequently 
become  distorted.'  (8,  ch.  i8.)  The  next  case,  cited,  is  from 
the  ungulates,  an  unhandsome,  but  not  unconvincing  example 
in  the  pig.  Il  is  taken  from  Robius^ju,  who  has  a  genius  for 
observing  homely  barnyard  facts.     (34,  p.  221.) 

"When  a  pig  is  alone  in  a  sty  he  will  often  take  his  meals  in  an 
indifferent  aud  leisurely  mauuer,  and,  as  often  as  not,  if  abundantly 
8upplie<)  with  'wash,*  he  w^ill  leave  some  of  it  in  the  trough  until  it 
becomes  stale  and  uneatable.  But  when  several  arc  domiciled 
together,  the  beautiful  influence  of  competition,  which  we  so  often 
admire  in  human  affairs,  conies  to  the  aid  of  the  farmer.  The  instant 
that  the  pail  is  emptied  into  the  hog-tiougb  there  is  an  eager  rush  to 
the  spot,  each  pig  thrustiug  its  fellows  aside,  and  plunging  its  snout 
deep  into  the  fluid  in  order  to  get  as  much  property  as  possible  into 
the  only  strong  room  he  knows  of  where  his  goods  are  in  peace." 
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Even  the  docile  sheep  shows  the  same  competitive  tendency 
in  feeding.  Horses  are  very  susceptible  to  the  influence  of 
pace  making,  and  they,  like  oxen,  are  reported  to  be  jealous  of 
favors  of  food  or  affection  shown  to  companions.  (45,  p.  46.) 
Horses  sometimes  manifest  a  tendency  to  become  jealous  sen- 
tinels, in  a  manner  reminiscent  of  the  ancestral  herd  life. 
Thus  one  old  gelding  is  reported  to  have  made  himself  vigilant 
guardian  over  a  young  mare,  whom  he  never  left  while  grazing 
and  whom  he  always  protected  from  other  horses.  Another 
horse  extended  his  guardianship  over  all  the  young  colts  in 
the  pasture,  and  though  otherwise  of  a  gentle  disposition, 
jealously  repelled  all  intruding  horses  by  kick  or  bite. 

Some  of  the  most  precious  examples  of  animal  jealousy  are 
doubtless  to  be  found  among  monkeys,  but  the  number  of 
trustworthy  observations  on  their  emotional  life  is  still  sadly 
deficient. 

Lieut.  Schipp  in  bis  Memoirs  (35,  p.  493)  relates  of  a  Cub&n 
monkey.  "He  quite  undersiands  tbe  meaning  of  shaking  bands.  .  .  . 
To-day  he  bad  been  a  long  time  playing  with  bis  toys,  talcing  no 
notice  of  any  one.  Suddenly  my  mother  reuiemt>cred  that  to-day  was 
my  birthday  and  (for  tbe  first  time  since  be  came  to  the  bouse] 
abook  bauds  with  me  in  congratulation.  He  immediately  became 
very  angry  witb  me,  screamed  and  chattered  and  threw  things  at  tiie, 
being  evidently  jealous  of  tbe  attention  my  mother  was  paying  me." 

K.  L.  Garner,  in  his  book  on  Apes  and  Monkeys  (p.  163),  gives  *n 
amusing  case  of  wbicb  tbe  following  is  a  condensed  account: 

Anron  and  Hlisbcba  (male  and  female)  are  sitting  on  top  of  the 
ship  batcb,  absorbed  tu  guawing  turkey  bones.  Atoug  comes  a  big 
rival  ape.  Aaron  looks  up  in  surprise,  but  Elisbeba  bardly  notices 
him.  ilig  Ape  takes  .neat  to  rigbt  of  H.  (.^.  being  on  tbe  left  J.  When 
Big  Ape  is  settled,  A  gets  up,  walks  over,  and  crowds  in  between 
them;  tben  tbe  Ape  in  turn  gets  up  and  deliberately  sits  on  the  other 
side.  Tbis  performance  is  repeated  six  or  eight  times.  A.  struck 
blows  at  bis  rival,  but  in  a  half  jocalar,  embarrassed  mBDucr.  He 
gave  no  signs  of  anger,  bat  made  no  effort  to  conceal  bis  jealousy. " 

H.  D.  Cope,  in  tbe  Amcricaa  Naturalist  (Oct.  1890),  relates  a  cose 
in  a  chimpanzee,  wbo,  wben  his  keeper  intenlionally  neglected  him 
at  feeding  time  to  tbe  advantage  of  a  companion  monkey,  "showed 
hia  diKplettsure  by  jioating  the  lips,  and  finally  be  would  rush  from 
tbe  side  of  the  keeper,  and  throwing  himself  on  bis  back  wonld  give 
way  to  a  burst  of  jealous  rage.  He  kicked  bis  feet,  threw  straw  Into 
tbe  air,  and  screamed  vigoronsly,  tbe  whole  proceeding  resembling 
what  we  sometimes  see  in  a  spoiled  child.  On  the  offer  of  renewed 
attention  from  the  keeper,  the  chimpanzee  was  pacified." 

It  is  fortunate  that  we  have  with  us  such  convenient  objects 
for  study  as  the  cat  and  the  dog,  the  one  representing  excel- 
lently the  gregarious,  the  other  the  solitary  group  of  animals. 
The  dog  is  an  especially  valuable  specimen  from  our  stand- 
point,  since  he  is  so  expressive  of  his  emotions,  an  expressive- 
ness which  was  developed  for  its  utility  in  the  aboriginal  pack 
life,  and  has  been  for  centuries  conserved  by  man.  The  typical 
dog  is  by  nature  such  a  sympathetic  and  affectionate  animal 
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that  he  craves  attention,  and  mere  indifference  or  neglect  is  a 
punishment ;  often  he  loves  a  caress  better  than  a  biscuit. 
The  stimulants  to  dog  jealousy  are  correspondingly  many  and 
various,  inchiding  not  only  material  benefits,  but  attentions  to 
all  rivals,  whether  canine,  feline,  or  human.  I  have  noticed 
signs  of  jealousy  even  at  the  bestowal  of  mock  affection  upon 
an  inanimate  object  like  a  chair.  A  fox  terrier  flew  at  vis- 
itors like  a  small  fury,  because  they  noticed  to  his  neglect,  the 
cunning  tricks  of  a  rival.  Another  male  terrier  became  so 
dangerously  jealous  on  the  arrival  of  a  baby  into  the  house- 
hold that  he  had  to  be  put  out  of  the  way.  Another  regarded 
a  pet  lizard  as  a  rival  and  was  so  keenly  jealous  that  tbe  mere 
mention  of  the  word  "lizard"  would  rouse  the  dog  to  walk 
excitedly  about  the  room,  aud  bark  for  as  much  as  ten  minutes 
at  a  time.  Still  another  dog,  who  was  on  friendly  terms  with 
a  kitten  when  both  were  left  alone,  would  interpose  if  the 
kitten  was  petted,  would  pick  her  up  and  deposit  her  outside 
the  range  of  the  caresser's  favor.  A  contributor  to  Science 
(Nov.  25,  1892)  reports  a  case  in  which  the  dog  did  not  deal 
so  gently : 

■'My  brother  owned  one  (Jog),  a  well  grown,  bright  fellow,  who 
wag  usually  upon  excellent  terms  with  my  kittea,  but  showed  jealousy 
if  the  klttt^n  was  petted  in  hia  preseucc.  On  one  occasion  I  held  the 
kitten  in  my  arms  and  porposcly  petted  and  praised  it  while  the  dog's 
eyes  kindled  ominously  at  tbe  pretended  neglect  of  himself.  Suddenly 
the  kitten  jumped  from  my  arms  to  the  floor,  and  before  I  could.inter- 
(ere  the  dog  had  seized  and  shaken  tbe  life  out  of  it." 

Another  case,  to  all  appearances  as  decisive,  and  the  details 
of  wbich  I  was  able  to  get  directly,  soon  after  its  occurrence, 
may  be  quoted  here  for  its  trustworthiness  and  instructiveness. 

This  time  it  was  a  handsome,  mabogany-rcd  Irish  setter  of  famous 
Elcho  strain,  an  affectionate,  sensitive  dog  who  liveil  with  his  master 
from  early  puppyhooU.  Por  some  ten  years,  in  every  weather,  it  was 
bis  habit  to  accompany  his  master  twice  a  day,  to  and  from  the  store. 
remainiug  during  the  business  huurs  near  or  under  the  master's  desk. 
But  one  day  b  very  young  kitten  straved  into  the  store.  For  possibly 
three  weeks  it  reniaiacd  hidden  under  the  boxes  in  the  shop,  and 
then,  in  response  to  ktml  treatment  and  footl,  cautiously  and  gradually 
came  out  from  behind  its  retreat.  During  this  period  of  conccatmeat 
tbe  dog.  Rex,  wbo  was  daily  in  the  shop,  must  have  known  the  pres- 
ence of  the  visitor  by  the  sense  of  smell,  but  he  evinced  no  excite- 
ment until  the  kitten  bad  assnraoce  enough  to  show  itself  and  to 
play  about  his  master's  feet.  The  kitten  was  very  small,  unoffensive, 
and  timid  rather  than  pugnacious,  while  Rex,  it  should  be  men- 
tioned, was  a  courageous  dog  who  delighted  in  chasing  cats.  Tbe 
master  refrained  from  aggravating  any  resentment,  treated  Rex  in  the 
usual  manner,  and  did  nothing  to  the  kitten  beyond  feeding  it,  and 
occasionally  taking  it  up  in  his  lap.  But  this  was  too  much  for  Rex. 
Day  by  day  he  showed  clearer  signs  of  bis  discomfiture,  snuffing  in 
a  suspicious  manner  and  watching  askance  lor  the  appearance  of  the 
kitten  as  bood  as  he  entered  the  store.    His  accnstomed  position  waa 
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noder  the  desk,  near  tbe  end  of  a  long,  narrow  thop  ;  but  day  by  da; 
as  tbe  cat  emerged  from  Us  seclusion,  he  made  a  gradual  retreat 
finally,  after  about  two  weeks  of  this  gradual  withdrawing,  he  refused 
to  enter  the  shop  altogether,  and  remained  outside,  casting  furtive 
glances  through  the  window.  But  after  a  few  days  be  surrendered 
even  this  outpost.  He  would  accompany  bis  master  every  day  ma 
usual,  but  on  reaching  the  nearest  corner,  fifty  yards  from  the  store, 
be  deliberately  stopped,  eyed  his  master  till  iaside  the  door,  and 
then  turned  home.  This  was  his  daily  behavior  for  a  long  lime, 
notll  his  master  gave  away  the  cat,  and  urged  him  back  into  the  shop. 
Thus,  almost  as  gradually  as  the  kitten  itself  emerged  from  the  back- 
ground, did  the  dog  retreat  from  a  position  he  had  held  for  yeftrs» 
finally  to  surrender  it  completely  to  his  inglorious  rival. 

There  are  many  interesting  questions  arising  in  connection 
with  tnaoifeslalioDS  of  dog  jealousy.  What  is  ihe  earliest  age 
at  which  a  dog  shows  the  first  unmistakable  signs  of  jealousy  ? 
Six  months  seems  to  be  a  conservative  opini<in,  excepting,  of 
course,  the  slight  amount  of  jealousy  found  in  tbe  fighting 
plays.  What  breed  of  dogs  are  most  susceptible  to  jealotisy  ? 
And  why  ?  Is  there  any  difference  between  monjcrcla  and  pure 
strains  in  this  regard  ?  Dr.  Wesley  Mills,  of  McGill  Univer- 
sity, Montreal,  in  an  interesting  letter,  from  which  I  take  the 
liberty  of  quoting,  has  some  olxservations  on  these  prtints  based 
on  wide  experience  with  cat  and  dog  psychology. 

"I  think  the  Irish  setter  ranks  high  in  afieciion,  but  whether  the 
collie  be  more  affectionate  than  other  dogs,  he  ts  certainly  above  all 
others  the  dog  of  his  master,  and  sometimes  of  one  master,  that  is  to 
say,  be  never  becomes  attached  to  a  second  master  as  to  tbe  first. 
Collies  are  also,  perhaps,  the  most  jealous  of  all  dogs.  I  had  in  my 
own  kennel  some  years  ago  a  very  remarkable  instance  of  this.  A 
yonng  collie  which  came  into  my  possession  when  ten  mouths  old,  in 
the  course  of  a  year  or  fio  developed  such  jealousy  that  scarcely  a 
single  dog  in  the  large  kennel  I  had  dared  lift  up  his  head.  To  such 
a  pass  did  matters  come  that,  although  the  dog  was  a  valuable  one, 
both  as  regards  breeding  and  intelligence,  I  was  obliged  to  part 
with  him. 

"  The  chief  difference  between  mongrel  dogs  and  pure  breed  dogs  T 
''can  1>est  express  by  saying  that  a  pure  bred  animal  is  often  a  gentle- 
man and  a  specialist,  whilst  the  mongrel  may  be  compared  to  a  soriof  ■ 
a  }ack-of-all-trades  with  considerable   iutclligeuce  and  compiaratively  I 
little  refinement  of  feelings.     The  pure  bred,  I  think,  feels  more  than  ■ 
tbe  uiougrel,  but  whether  he  is  more  jcalons  I  hesitate  to  say.     The 
subject  is  complicated  by  many  cousideretions  involved   really  in  tbe 
above  general  lines  of  distiuctjou. 

"  My  observatious  on  cats  are  not  so  numerous  as  on  dogs;  bat  I 
have  little  doubt  that  tbey  are,  to  some  extent  at  least,  jealous,  though 
certainly  not  to  tbe  same  degree  as  nogs." 

To  consider  a  moment  this  question  of  cat  jealousy.  The 
cat,  it  must  be  remembered,  is  not  a  social  animal  like  the 
dog,  a  difference  which  is  important  from  our  view  point, 
and  expresses  itself  in  many  ways,  f.g.,  behavior  iu  eating. 
Quoting  from  Hobinson  (34,  p.  239). 
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"The  way  io  which  a  cat  takes  its  food  is  a  sure  sigo  that,  in  its 
natural  state,  tt  is  oot  in  the  habit  of  associating  with  greedy  compan- 
ions. Wlien  ifiveu  souietbin^  lo  eat,  it  first  carefully  smells  the 
morsel,  then  takes  it  in  a  deliberate  and  gingerly  wny  and  sits  down 
to  finish  it  at  leisure.  There  is  noue  of  that  inclination  to  snatch 
hantily  at  any  food  held  before  it,  vrhich  we  observe  even  in  well- 
trained  dogs;  nor  does  a  cat  seem  in  any  hurry  to  stow  its  goods  in 
the  one  place  where  thieving  rivals  cannot  interfere  with  them. 
Indeed,  no  greater  contrast  in  natural  table  manners  can  he  observed 
anywhere  than  when  we  turn  from  the  kennel  or  pigsty  and  watch  the 
dainty  way  in  which  a  cat  takes  its  meals." 

This  difference  iu  feeding  habits  is  fundamental  and  very 
interesting.  In  the  matter  of  sexual  rivalry  possibly  the  cat 
shows  a  greater  development,  while  in  parental  protection 
there  is  no  great  difference.  The  jealous  proprietary  and 
hoarding  propensities  manifested  by  nearly  every  watchdog  are, 
however,  largely  lacking  in  the  cat.  In  matters  of  affection, 
in  spite  of  its  proverbial  'cat  love,'  the  cat's  conduct  often  resem- 
bles that  of  the  dog.  Jealousy  is  aroused  in  the  same  general 
manner,  but  with  less  frequency,  by  caressing  another  cat, 
dog  or  human  rival.  Occasionally  cat  and  dog  in  the  same 
household  are  mutually  and  reciprocally  jealous  of  each  other. 
If  Lindsay  can  be  trusted,  a  mother  cat  may  torment  by  biting 
and  cuffing,  and  even  kill,  one  of  its  own  offspring  which 
hapt)ens  by  it.s  cuteness  to  attract  all  the  attention  to  itself. 

The  writer  was  able,  as  in  the  case  of  the  dog,  to  get  trust- 
worthy details  in  regard  to  one  instructive,  if  not  typical, 
example  of  cat  jealousy. 

This  cat  was  a  sturdy,  black,  double-pawed,  male  animal,  eleven 
pounds  in  weight,  of  affectionate  disposition,  lively  and  nervous. 
Adoptc<I  when  two  months  old,  a  lean,  pitiable  looking  kitten,  he 
grew  up  under  enviable  attentions.  Sajs  Mrs.  X,  his  mistress,  "I 
tende<l  him  as  well  as  a  child,  gave  bim  a  hath  as  regularly  as  I 
would  a  child.  He  took  the  place  of  a  child  lo  mc  ;  but  when  the 
baby  was  born  everything  was  changed  for  me.  I  didn't  have  time 
for  the  cat  any  longer.'  It  shouM  be  mentioned  also  that  the  kitten 
was  unscxed  when  about  three  or  four  months  old,  that  he  had  little 
society  with  others  of  bis  kind,  and  that  most  of  his  whole  existence, 
emotional  and  materia],  centered  about  the  home  and  about  Mr.  and 
Mrs.  X..  who,  as  stated,  treated  him  like  a  child.  All  this  would 
have  an  effect  on  the  cat's  psychology  and  help  explain  his  subsequent 
behavior.  When  the  baby  was  a  day  or  two  old,  the  rat  sniffed  up  to 
the  cot  where  It  lay  wrapped  «p  in  a  shawl.  The  cat  soon  began  to 
growl  ominously,  to  spit,  and  made  signs  of  cuffing  it,  but  was  pre- 
vented, aiid  tben  ran  to  the  door  and  importuned  to  get  out.  After 
that  experience  the  cat  would  no  longer  stay  in  the  house  as  a  regn- 
lar,  peaceable  pet,  and  his  behavior  was  visibly  changed.  He  would 
scarcely  allow  Mrs.  X.  to  pet  him  any  more,  and  would  not  permit 
her  to  take  bJm  up  in  ber  arms.  Whenever,  for  any  reason,  the  baby 
became  the  centre  of  attention,  he  suddenly  went  to  the  door  and 
mewed  to  be  let  out.  Let  the  baby  cry  and  he  became  ruatleBS.  II 
the  door  was  not  immediately  opened,  he  pawed  at  it,  and  raised  his 
voice  to  a  bowl,  swished  bis  tail,  asd  so  persisted  that  lor  very  nni- 
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sauce  tbe  door  was  opened.  'Hit  actioos  indicated  diacomfito 
ratber  than  rage  or  grief.  Once  out.  he  made  for  the  neiRbbor'i 
barn,  where  Mr.  X.  worked.  When  Mr,  X  returned  from  his  world 
the  cat  followed  him  home,  but  never  to  remain  long.  With  time  hi 
grew  more  and  more  reluctant  either  to  follow  or  to  stay,  and  accom- 
panied Mr.  X.  only  half  way  home.  Finally  be  disappeared  alto- 
gether. But  prior  to  bis  final  disappearance,  there  was  an  event, 
which  increases  for  us  the  value  of  tfais  case.  When  the  baby  vras 
four  months  old,  the  mother  left  for  a  visit  and  remained  away  ninm 
weeks  [as  if  ou  jiurpose  of  experiment  to  put  this  interesting  case  to 
a  test  I).  The  cat  responded  to  tbe  test,  came  back  and  resumed  tbe 
even  tenor  of  his  previous  peaceable  ways.  But  on  the  retnru  of  hia 
baby  rival,  the  place  again  became  intolerable,  and  he  deserted  it_ 
completely,  as  related.  ■ 

Nature,  and  Function  of  Animal  Jealousy.  With  these  exam- 
ples before  us,  &  fuller  discussion  of  the  character  of  animal 
jealousy  is  possible.  We  defined  jealousy  as  arising  from  a 
conflict  of  interests  (rivalry).  Now  manifestly  in  animals,  the 
coaflicting  interests  are  not  reflectively  considered  or  compara- 
tively perceived;  in  other  words  we  do  not  have  that  higher 
reflective  emotion  which  man  can  boast,  but  have  instead, 
something  more  automatic,  something  direct  and  instinctively 
inherent  in  the  organism;  we  have,  to  use  Baldwin's  terms, 
organic  or  instinctive  emotion.  At  bottom,  however,  all  feel- 
ing in  man  as  well  as  in  animals  is  instinctive.  Admitting  the 
concept  of  evolution,  we  can  by  no  distinction  divorce  animal 
from  human  emotions.  We  mu.it  infer  that  the  feeling  life  of 
beasts  is,  in  some  dim  way  at  least,  like  our  own.  Tbe  impene- 
trability of  consciousness  forbids  our  saying  or  thinking  any- 
thing very  diflferent. 

If  Nature,  by  some  Utopian  adjustment,  had  allotted  but 
one  male  to  every  female,  given  each  pair  its  measure  of  land, 
air  and  sea,  and  then  put  up  cordons  protecting  every  family 
from  every  family,  the  rich  life  of  feeling  would  never  have 
developed.  Under  such  an  arrangement,  the  specific  instinc- 
tive activities  might  alt  exist  just  as  now;  the  animals  would 
be  hungry,  would  breed  and  rear  their  young,  but  mere  Car-fl 
tesian  mechanism  would  suffice.  Jealousy,  of  all  things,  surely  ■ 
would  not  exist,  for  it  is  nnthiukable  without  strife.  It  is  pre- 
cisely because  Nature  established  no  such  quiescent  equilib- 
rium, but  thrust  her  beasts,  birds  and  fish  into  a  rivalry  where 
vigilance  was  often  the  price  of  survival,  that  jealousy  appeared 
upon  this  earth,  and  appeared  early. 

Says  Morgan,   "Whatever  maybe  the  exact  psychological 
nature  of  the  emotions,  it  may  be  regarded  as  certain  that  they 
introduce   into  the  conscious  situation   elements  which  con- J 
tribute  not  a  little  to  the  energ>'  of  behavior."     Indeed,  is  not" 
this  the  very  reason  for  their  existence,  at  least  in  the  animal 
world?     Darwin,  once  or  twice,  seems  to  go  even  farther  ia 
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the  attribution  of  utility  to  the  emotions  of  puj^acity  and 
jealousy,  for  he  speaks  of  them,  not  only  as  being  the  corre- 
lates of  male  sex,  strength,  and  beauty,  but  as  having  a  causal 
effect  iu  producing  the  secondary  (male)  sex  characters.     (8.) 

The  various  emotions,  then,  are  allies,  which  the  agency  of 
natural  selection  has  furnished  to  stimulate  and  intensify 
instinctive  behavior.  Of  two  CRudldates  for  surv'ival,  both 
equally  equipped  with  the  biological  modes  of  action,  that  one 
who  had  the  better  psychological  equipment  in  the  way  of 
feelings  to  energize  his  action  would  win  the  palm  of  existence. 
In  a  slate  of  rivalry  between  individuals  and  species  the 
possession  of  mere  ability  to  eat  and  to  pair  cuuld  not  insure 
existence.  Vigilance,  combined  with  pugnacity,  was  the  pre- 
requisite of  survival,  and  those  creatures  who  had  the  least 
amount  of  vigilant  jealousy  suffered  the  'stern  fate  of  elimi- 
nation.' Viewed  broadly,  jealousy  seems  such  a  necessary 
psychological  accompanimeut  to  biological  behavior,  amidst 
competitive  struggle,  that  one  is  tempted  to  consider  it  geneti- 
cally among  the  oldest  of  the  emotions,  synonymous  almost 
with  the  will  to  live,  and  to  make  it  scarcely  less  fundamental 
than  fear  or  anger.  In  fact,  jealousy  readily  passes  into  anger, 
and  is  itself  a  brand  of  fear. 

Relation  of  fcalousy  to  Olher  Instinds.  We  have  spoken  of 
jealousy,  both  as  an  instinct  and  as  an  instinctive  emotion. 
The  latter  terra  may  be  more  satisfactory,  because  'instinct' 
connotes  some  specific  biological  activity,  whereas  jealousy 
rather  suggests  a  general,  plastic  store  of  emotional  stimulant. 
In  a  few  cases,  however,  the  principle  of  jealousy  seems  to 
have  cr>'stallized  into  a  definite  instinct.  The  queen  hive 
bee  is  possessed  of  an  instinct  which  drives  her  to  destroy 
the  female  cells  before  they  are  batched,  to  forestall,  as  it 
were,  future  rivalry.  The  common  tomcat  has  been  known  to 
strangle  the  males  of  his  own  litter,  when  they  are  but  a  few 
weeks  old.  long  before  they,  his  potential  competitors,  are 
mature.  A  fledgling  cuckoo  will  eject  eggs  and  nestlings 
from  the  home  of  its  foster  parents.  Again,  jealousy  is  par- 
ticularized in  the  sense  that  the  most  critical  situations  bring 
it  out  most  strongly,  and  there  is  always  a  special  increment 
at  the  pairing  and  breeding  seasons. 

Jealousy,  as  we  have  indicated,  is  closely  connected  with  the 
proprietary'  instinct  in  general;  it  is  related  not  only  positively 
,  with  the  desire  to  appropriate,  but  negatively  with  the  capacity 
to  feel  imminent  and  actual  disappropriation.  Letoumeau 
makes  both  envy  and  jealousy  an  exacerbation  and  outgrowth 
of  the  instinct  of  properly. 

The  relation  which  jealousy  bears  to  instinctive  sympathy ^ 
would  be  fruitful  to  trace  out  ia  detail.     Sympathy  was  devel- 
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oped  like  jealousy  as  an  organic  emotion,  wbich  furthered  t 
survival  especially  of  gregarious  animals.  Unlike  sympath; 
jealousy  is  anti-social,  but  not  without  having  a  place  in  t 
economy  of  things.  "As  a  complicatiou  of  sympathy,  al; 
considered  as  instinctive  in  animals  (jealousy),"  says  Baldwi 
"would  seem  to  be  a  uecessary  outcome  of  the  law  of  atilit 
for  the  dog  whose  sympathies  for  another  had  no  such  modi 
tation  would  stand  by  and  perish  while  others  lived,  whenev 
the  competition  for  food  was  sharp.  His  delight  would  be 
see  others  eat,"     (i,  p.  235.) 

In  the  course  of  events  it  is  likely  that  individuals   a 
who  bad  a  Quixotic  fund  of  jealousy,  disproportionate  to  their 
interests;  but  these  would  perish,  aud  in  mauy  species,  nalu 
selection,  to  check  such  unsymmetrical  development  produ 
the  instinct  of  caution  and  bash/tdncss.     Just  as  jealousy  ma; 
be  considered  an  antidote   to  offset   the  di.sadvantages  of  a 
overdeveloped  sympathy,  so  basbfulness  and  caution,  which  at 
a  differentiation  of  fear,  can  be  regarded  as  a  couuterpuise  f( 
a  too  aggressive  jealousy.     That  peculiar  form  of  bashfulnc 
fouud  in  the  female  aud  called  a?yntss,  on  the  other  hand,  ma^ 
be  regarded  as  a  stimulant  to  jealousy. 

Another  influence  which  has  been  of  great  importance 
offsetting  and  reducing  the  scope  and  strength  of  jealousy  : 
the  instinct  of  mutual  aid,  which,  as  Kropotkin  has  iK>inti 
out,  is  a  factor  in  evolution  on  a  par  with  mutual  struggle, 
is  the  latter  which  favors  the  growth  of  jealousy,  while  wi 
the  former  are  associated  the  amenities  of  sociability,  ai 
peace fnlne.ss.  To  quote  a  few  examples  from  Kropotkin' 
work:  'The  little  Egyptian  vultures  live  in  close  fricndshi 
They  play  in  bands  in  the  air;  they  come  together  to  speo 
the  night,  and  in  the  morning  they  all  go  together  to  searc 
for  their  food,  and  never  does  the  slightest  quarrel  arise  araon 
them.'  'Pelicans  fly  to  their  resting  place,  always  the  sam 
for  each  flock,  and  no  one  has  ever  seen  them  fighting  for  lU 
possession  of  either  the  bay  or  the  resting  place.'  'Sparroi 
announce  and  share  food.'  Life  in  auimal  societies  ev 
develops  *a  certain  collective  sense  of  justice  growing  to  bccoo] 
a  habit.'  (29,  pp.  22-24,  53-59.)  "Separate  groups  of  pe 
guins  have  separate  resting  and  separate  fishing  abodes,  an 
do  not  fight  for  them."  Bank  .swallows  are  very  congenial, 
even  when  there  are  more  birds  than  resting  sites.  The  migra- 
tion of  birds  also  furnishes  fine  examples  of  co-operation  a 
sympathy. 

Adolph  F.  Meyer,  a  sympathetic  but  careful  student  of  bi 
life,  writes  of  the  while  throated  sparrows  (during  migratio 
as   follows:    "They  are  about  the  most   loving   aud    peacefi 
birds  I  know, — like  the  swallows  but  with  more  'soul  life.' 
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can  imagine  no  more  impressive  scene  of  loving  tenderness 
than  a  flock  of  white  throats  cuddling  together  in  a  brushheap 
at  eventide  and  with  soft  brooding  notes  of  cozy  companionship 
going  to  rest  for  the  night.  This  scene,  and  their  rather  soft 
tremulous  song,  have  so  endeared  them  to  me  that  I  can  hardly 
imasiue  white  throats  ever  to  be  jeaUms." 

Here,  then,  in  sociability  and  mutual  aid  we  see  the  other 
side  of  ihe  shield;  but  jealousy,  however  anti-social  it  may  be, 
retains  a  function  in  zoological  economy;  namely,  to  conserve 
the  individual  as  against  the  group.  It  is  Nature's  great  cor- 
rective for  the  purely  social  emotions. 

In  this  connection  arises  the  interesting  question,  whether 
solitary  or  social  animals  have  the  greater  development  of 
jealousy.  The  question  is  complicated  by  the  fact,  as  Kropot- 
kin  has  pointed  out,  that  "it  appears  probable  that  apart  from 
a  few  exceptions,  those  birds  and  mammals  which  are  not  gre- 
garious now,  were  living  in  societies  before  man  multiplied  on 
the  earth  and  waged  a  permanent  war  against  them  or  destroyed 
the  sources  from  which  they  formerly  derived  food."  (29, 
p.  53.)  It  seems,  also,  that  solitary  animals  will  combine  on 
occasion,  as  lions  in  hunting.  Gregariousness  increases  the 
general  amount  and  expressiveness  of  emotion,  and  develops 
sympathy  and  sensitiveness;  this,  combined  with  the  fact  that 
social  animals  are  more  frequently  confrouted  by  rivalry  situa- 
tions, would  tend  to  the  conclusion  that  they  are  more  jealous. 
They  surely  have  more  capacity  for  affection  jealousy,  as  wit- 
ness the  parrot,  crane,  and  dog,  and  we  have  already  referred 
to  the  jealousy  of  canine  'table  manners.'  In  regard  to  sexual 
rivalry  there  appears  to  be  no  such  difference.  The  number 
of  cats  observable  exceeds  the  number  of  dogs,  and  the  fact 
that  they  are  much  less  frequently  credited  with  jealousy  is 
significant. 

Mutual  aid  within  a  gregarious  group  by  no  tneaus  excludes 
the  operation  of  mutual  struggle  with  its  attendant  jealousy. 
and  Kropotkin  himself  cites  the  quarrelsomeness  of  the  social 
rats  in  our  cellars,  and  of  the  social  morses,  which  are  prone 
to  6ght  for  Ihe  possession  of  a  sunny  place  on  the  shore. 
Moreover,  it  should  be  noted  that  the  operation  of  the  mutual 
aid  law  is  confined  within  a  group,  or  a  species,  and  does  not 
prevent  but  often  intensifies  the  struggle  between  groups  and 
species.  Thus  sparrows  may  share  food,  but  they  will  fight 
with  fierce  jealousy  to  keep  a  domain  free  from  strangers. 

The  Factor  of  Sex,  like  that  of  sociality,  is  difficult  to  eval- 
uate. In  the  matter  of  food  rivalry  its  inSuence  is  slight 
or  nothing.  In  sexual  rivalry,  jealousy  is  largely  confined  to 
the  male,  except  in  such  few  cases  like  the  cassowary,  men- 
tioned by  Darwin,  'where  the  female  takes  the  lead  in  court- 
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sbip,  and  plays  the  part  of  the  male  tbroaghoat,  exhibiting 
all  the  worst  of  his  passsions,  such  as  rivalry,  jealousy  and 
ferocity,  the  rivalry  and  jealousy  leading  to  frequeat  battles 
for  the  possession  of  the  male.'  But  whatever  effect  the  mat- 
ing season  may  have  in  increasing  the  jealousy  of  the  males, 
this  is  partially  compensated  for  by  the  demands  which  the 
breeding  season  usually  makes  on  the  female  in  watching  over 
and  protecting  her  young.  Finally,  it  is  well  to  note  that 
jealousy  is  exhibited  in  unsexed  animals, —  emasculated  cats, 
spayed  bitches  and  geldings. 

Expression  of  AnimaJ  Jealousy,  There  are  two  character* 
islic  modes  in  which  animal  jealousy  expresses  itself, — excita- 
tion of  the  creature,  or  depressiou.  Just  as  in  the  social 
human  there  is  what  has  been  called  'a  sense  of  other  persons,* 
so  in  the  higher  animals  there  is 'a  consciousness  of  kind,' 
and  an  instinctive  sense  of  a  rival's  presence.  The  experience 
may  be  momentary  or  prolonged;  if  it  is  colored  with  the 
proper  steuic  or  asthenic  reactions  we  have  jealousy.  A  worm 
is  thrown  to  a  couple  of  IJoyd  Morgan's  chicks,  "Instead  of 
quietly  and  leisurely  dealing  with  the  worm  in  accordance 
with  its  special  meaning  as  it  {a  chick)  does  when  there  is  no 
rival  in  the  field,  the  chick  darts  at  it  and  bolts  with  it  in 
accordance  with  the  special  meaning  which  its  neighbor's 
presence  under  such  circumstances,  has  acquired.  And  this 
difference  is  in  the  conscious  situation, — the  interest  of  which 
is  centered  in  the  companion." 

In  the  lower  and  more  usual  forms,  the  expression  of  jealousy 
is  of  this  positive,  aggressive  nature.  First  comes  the  percep- 
tion of  the  situation  of  rivalry,  and  then  with  instinctive 
promptness,  for  the  reaction  is  organically  ingrained,  the 
bucks  lock  horns,  the  chickeu  bolts,  the  fish  makes  a  lunge, 
etc.  There  is  an  instantaneous  toning  up  of  the  muscular 
system;  the  heart  beats  faster,  blood  sets  to  the  head,  breath- 
ing accelerates,  the  eyes  kindle  and  the  whole  organism 
tingles  ready  for  onslaught.  If  the  onslaught  immediately 
foUows.the  jealousy  passes  into  rage  and  we  have  the  jealous 
rage  or  raging  jealousy;  if  not,  we  have  what  appears  to  be  a 
painful  state  of  'obstructed  conation,'  of  'thwarted  impulses,'  of 
nascent  fear  and  anger,  or  of  vigilant  preparedness. 

As  the  situations  become  more  complex,  and  as  the  animal's 
emotional  nature  becomes  more  highly  developed,  the  jealousy 
reaction  is  not  always  simple.  Take  dogs,  e.  g.  The  man- 
ager of  a  Pennsylvania  kennel  writes  me  as  follows:  "The 
different  modes  of  expressing  jealousy  by  dogs  and  other 
animals,  we  consider  depend.s  on  the  disposition  of  said  animals 
entirely,  as  you  will  find  almost  as  many  different  dispositions 
in  animals  as  you  will  in  persons.     Through  jealousy,  a  dog. 
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for  instance,  if  lie  be  of  an  aggressive  nature,  may  become 
very  much  so  toward  the  object  of  his  discomfiture,  but  if  he 
is  of  a  tender  nature,  and  much  devoted  to  his  master,  he  may 
through  jealousy,  just  sit  and  cry  or  go  away  and  mope  by 
himself  over  his  grief  and  in  some  cases  refuse  to  eat." 
Almost  any  one  can  aubstaatially  verify  the  statements  of  this 
observer.  We  should  insult  the  psychology  of  the  dog,  if  we 
expected  the  same  stereotyped  jealousy  reaction  in  the  ponder- 
ous mastiff,  the  leisurely  spaniel,  the  dainty  lapdog,  the  ner- 
vous terrier,  and  sensitive  collie.  Moreover  the  individual 
differences  in  specimens  withiu  the  same  variety,  yes,  the 
same  litter,  are  marked.  Anger  symptoms  are,  naturally,  the 
most  common  and  need  not  be  reviewed,  but  in  addition  to 
angry  biting,  etc.,  we  have  whining,  howling,  whimpering, 
moaning,  subdued  barking,  pawing,  rubbing,  retreating,  ner- 
vousness, nosing,  squirming,  restless  paciug,  frisking,  perform- 
ing of  tricks  as  though  to  attract  attention,  interposing  with 
paws,  slinking,  hiding,  crowdiag,  licking,  swallowing  (appar- 
ent lump  in  throat),  dropping  of  head,  tail  and  body,  rolling 
of  eyes,  loss  of  appetite,  moist  eyes,  tears, — and  combinations 
of  expressive  movements  difficult  to  describe,  but  which  are 
popularly  made  to  indicate  moping,  despair,  dejection,  sorrow, 
sulking,  etc. 

The  group  of  depressive  symptoms  taxes  our  power  of 
explanation  more  than  the  excited.  To  say  that  the  former 
show  wounded  feeling,  or  slighted  affection,  perhaps  connotes 
too  much.  Yet  they  plainly  bespeak  a  painful  emotional 
state.  Skye  terriers  (one  of  the  most  jealous  breeds)  have 
been  known  to  shed  tears  freely,  and  instances  of  dogs  pining 
away  from  grief,  in  such  cases  are  reported.  (14.,  p.  i8i.) 
That  they  refuse  food  is  beyond  doubt,  and  I  have  known  of 
at  least  one  dog  with  ample  opportunity  to  eat,  who  grew 
fatter  as  soon  as  his  rival  left  the  premises. 

An  interpretation  of  animal  jealousy  will  be  attempted  in  a 
future  section,  where  the  genetic  development  of  this  feeling  is 
traced.  Tentatively,  it  may  be  said  that  if  animal  jealousy 
cannot  be  reduced  to  anger  and  fear,  it  at  least  contains  these 
as  prominent  elements.  In  the  most  rudimentary  form  jeal- 
ousy is  almost  indistinguishable  from  pugnacious  anger.  In 
the  more  developed  type  represented  by  the  dog  who  cries, 
whose  whole  demeanor  is  one  of  depre^ion,  we  are  at  the 
other  pole, — anger  has  given  way  to  fear,  which  is  one  of  the 
most  depressive  of  feelings.  If  fear  is  made  to  include  not 
only  terror  and  timidity,  but  also  the  feeling  of  helplessness, 
and  the  sense  of  loss  or  defeat,  it  proves  a  still  more  useful 
principle  of  explanation;  and  the  expressive  movements  mani- 
fested in  depressive  jealousy  become  thereby  mure  comprehen- 
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sible,  They  may  then  be  interpreted  as  reianauts  of 
were  once  utility  reactions.  Slinking,  hiding,  retreatia^ 
sulking  represent  the  fleeing  to  safety  from  a  feared  or 
rious  rival;  crouching  is  a  sign  of  submission;  the  draw! 
of  ears  and  tail  was  once  a  highly  sen'iceable  attitude  wlic 
danger  of  tooth  and  nail;  whining  and  howling  are  the 
guage  cry  of  distress;  while  the  restless  and  askant  eyes,  i 
characteristic  of  jcalonsy  even  in  man,  are  reminiscent  of  tl 
furtive,  hurried  glances  at  a  pursuing  or  prowling  foe.  Ther 
are  border  line  cases  where  the  askant  e>'es  bespeak  ang« 
rather  than  fear,  where,  by  his  nervous,  embarrassed  behavioi 
the  dog  seems  hardly  to  know  whether  to  fly  at  orfi-om  his  rival 
Which  again  goes  to  show  that  we  are  dealing  with  a  pla^ 
anger- fear  psychosis.  ■ 

However  complex,  in  its  higher  states,  humau  jealousy  m^ 
be,  it  will  alwaj^s  be  found  to  bear  'the  stamp  of  its  lowlj 
origin;'  and  will  become  more  comprehensible  in  the  light  o 
its  pedigree.  It  is  significant  that  in  the  prehuman  jealous] 
just  sur\*eyed,  there  are  revealed  the  same  two  large  typd 
which  the  emotion  assumes  in  man:  the  excited  and 
depressive, — 'the  jealousy  which  is  angr>-  aud  the  jealoc 
which  suffers.' 

II.    The  Psychology  op  Hum.\x  Jbalodsy. 

There  seems  to  be  something  uninviting  or  sinister  about  i 
theme  of  jealousy.  Stanley  in  bis  comprehensive  400  pages  on 
the  Evolutionary  Psychology  of  Feeling  does  not  so  much  as 
mention  the  word  jealousy.    Ribot  deplores  the  scanty  literature 
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OD  the  subject,  but  himself  devotes  only  a  few  sentences  toj 
in  his  book  on  the  emotions.  James  dismisses  it  with  t 
line  namely,  "Jealousy  is  unquestionably  an  instinct."  Even 
Darwin  has  little  to  say  on  the  matter.  While  anger  and  fear 
have  received  considerable  treatment  jealousy  does  not  even 
have  a  monograph.  Vet  this  fe<;ling  is  both  biologically  at 
psychologically  interesting,  aud  is  laden  with  practical  imi 
tance  for  criminology,  sociology,  and  even  pedagogy, 

A  questionnaire  was  issued  last  year  by  the  writer  for  secu| 
iog  certain  data  upon  which  to  build  some  genetic  and  psycl 
logical   interpretation   of  the  subject.     The   syllabus  follow 

A.  The  rdU  which  envy  and  jealousy  have  filayedin  your  life.  Gi^ 
a  ranning  account  WaBed  on  retrospection  and  the  testimotiy  of  yoi_ 
parents,  describing  the  manifestations  of  envy  and  jcAlousy  iu  (r) 
Infancy,  {%)  Childhood,  f3)  Adolesence.  Make  a  full  list  of  the  ibiuga 
which  have  prompted  your  envy  or  jealousy  (not  omitting  the  rac 
trivial)  and  then  select  a  few  specimen  cases  for  frank  expoajtic 
Tell  at  what  age  outbreaks  first  apptured,  when  most  frequeat 
Intense,  liow  long  they  lasted,  how  they  felt,  how  they  were  apt 
what  actions  they  led  to,  etc.     Have  yon  cTcr  felt  enviotis  or 
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of  the  opposite  sex,  or  of  pcraoDB  in  literature  or  history?     How  do 
you  feel  toward  a  persou  whom  you  koow  to  be  iealous  of  you? 

B.  Envy  and  jealousy  as  observed  in  others.  Describe  meao, 
malicious  ttaiu^s  done  by  infants,  children  or  youth  from  jealousy 
(such  as  destruction  of  toys,  saatchiuK  sweetmeats,  slapping,  spittia£, 
injuring  clothes,  disHguremeuts,  lying  accusations,  etc.).  A  detailed 
description  of  some  striking  incident  will  be  especially  valuable.  De- 
scribe also,  if  noticed,  less  aggressive  manifestations  like  snlkiug, 
cr>-inx,  biding,  etc.  Mention  the  occasion  for  the  jealoasy,  the 
approximate  age,  and  the  sex  in  each  case.  In  the  absence  of  overt 
acta  are  you  able  to  detect  envy  or  jealousy  ?     How  ? 

Give  cases  of  'class  jealousy'  which  you  have  seen  between  groups 
of  children  (wards,  ncightK}r hoods,  streets,  clubs,  etc.),  between 
churches,  societies,  business  or  other  corporations,  cities,  families, 
etc. 

Add.  if  possible,  observations  of  'jealousy'  in  lower  animals,  stating 
sex,  circumstances,  outward  expression,  actions  prompted,  etc. 

C.  An  introspective  description  of  the  state  of  jealousy  as  you  now 
know  H.  Tell  exactly  how  you  feel  (wbich,  if  any,  of  the  following 
feelings  are  present:  anger,  anxiety,  grief,  rancor,  self  pity,  fear, 
mortification,  desire  to  iujare).  Tell  how  the  attack  comes  on  (slowly 
or  suddenly);  when  most  likely  to  occur;  how  long  it  lasts  ;  whether 
the  same  attack  recnrs  often  ;  what  impulses,  what  thoughts  inspired. 
Describe  all  outward  or  inward  expression,  if  any  ^flushing,  paling, 
chill,  sweating,  changes  in  muscle  tension,  scowling,  grinding  of 
teeth,  movements  of  eyes  and  tongue,  clenching  of  6sts,  attitudes  of 
body,  stamping,  etc.).  How  do  you  feel  after  an  attack?  Do  yoa 
exercise  any  means  of  control,  and  with  what  success? 

In  what  respects  was  the  state  of  jealousy  different  wbeu  you  were 
a  child? 

If  yon  make  a  distinction  and  find  noteworthy  differences  between 
the  state  of  jealousy  and  that  of  envy  please  state  same. 

D.  W  description  of  the  'Jealous  temperament.'  Delineate  an 
individual  who  is  distioctty  of  a  jealous  disposition.  Tell  the  nature 
of  the  jealonsy,  and  note  whether  the  person  is  otherwise  selfish, 
genial,  generous,  irritable,  sluggish,  melancholic,  energetic.  Specify 
age,  sex,  nationality,  and  any  pertinent  facts  of  heredity. 

Tbe  syllabus  was  by  no  means  a  popular  one,  but  345 
persons  kindly  responded,  most  of  them  with  satisfactory  frank- 
ness. The  bulk  of  these  replies  came  from  young  women  stu- 
dents of  the  New  Paltz,  N.  Y..  and  Trenton,  N.  J.,  normal 
schools,  and  from  advanced  students  of  both  sexes  in  North- 
western University,  Evanston,  111.  Madame  Anna  Grud- 
zinska,  of  Kieb,  Russia,  sent  a  valuable  communication  accom- 
panied by  excellent  replies  from  ten  Polish  men  and  women 
(average  age  over  30,  and  mostly  married).  Post  graduate 
students  from  Clark  and  Columbia  Universities  also  responded. 
In  addition  to  the  reminiscent  and  introspective  accounts,  450 
observations  on  children,  youth  and  adults  were  collected,  so 
that  in  all  over  1,000  cases  were  available  for  our  study. 

Infant  Jealousy  {from  birth  to  stx  years  of  age).  Having 
considered  the  animal  aspects  of  the  subject  in  a  previous 
section,  and  reserving  the  treatment  of  jealousy  in  primitive 
races  for  a  later  section,  the  topic  next  in  natural  order  is 
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infant  jealousy.     Phyletically.  we  found  jealousy   to  be] 
fuodamcotal.     Wbat  are  the  time  and  manner  of  its  first  i 
festatioDS  in  the  development  of  the  individual  ? 

St.  Au}(UStiDe  sayi,   "I  have  secu  an  itifant  jealous;    thoael 
ntiflbte  to  Npeak,  it  already  re}{anled  with  pate  counteamnce  and 
eyes  the  child  at  the  breast  with  it."     Qooting  Tracy,  *'  The  chilj 
three   months  shows   by  various  signs  a  proprietary  interest   ia 
breast,  handles  it  as  his  own,  and  is  jealous  if  it  be  given    to  anotl 
Later  he  demands  it  with  Mill  more   authority."     "At   three  ua 
half   months,  little   Mary  is  jealous  in  the  extreme  and   cries  U 
•ister  sits  upon  the  mother's  lap."     "  From  the  eighth  month,  oai 
child  gave  every  evidence  of  jealousy  in  similar  cireomstancesg 
angry  and  tried  to  drive  the  usurper  away."  _ 

Mr.  A.  Steven»ou.  contributing  to  Science  (Oct.  aS,  1893),  report 
clear  case  in  his  little  girl  agetl  only  ten  months.  "  Her  brother  (1 
four)  has  just  returned  after  an  abaenfrc.  She  displays  great  aftectl 
(oT  him,  but  is  also  much  attached  to  her  nurse.  If  the  nurse  xm\ 
np  the  boy  and  foodies  him  she  "will  immediately  cry  out  in  a  <! 
tressful  way,  in  a  tone  not  precisely  indicative  of  anger  or  rcxatii 
but  more  nearly  similar  to  the  tone  uf  grief  or  diaappoioted  desi 
In  the  case  described  the  infant  wtU  not  ht  appeased  unless  the  nu 
puts  down  the  boy  and  takes  her  up.  It  will  not  avail  for  the  obj 
to  take  her  up  on  one  knee,  leaving  the  boy  on  the  other." 

Sikorsky  places  jealousy  which  manifests  itself  in  ra; 
the  first  year  of  life.  (78,  p.  56.)  Perez  mentions  a  child 
15  months  who  was  jealous  if  sugar  was  given  to  its  nur 
and  another  of  the  same  age  who  enacted  curious  little  scei; 
of  separation,  scolding,  and  pushing  when  her  father  tried 
kiss  her  mother.  {32,  p.  71.)  Tiedemann's  son  (ag«fl 
months)  showed  signs  of  displeasure  on  the  birth  of  his  lir 
sister,  whom  he  tried  to  beat  whenever  he  saw  her  on  1 
mother's  lap  or  in  his  own  cot.  Darwin  noted  plenty  of  jo 
ousy  in  his  child  at  15^^  months,  and  observes  that  it 
probably  be  found  earlier. 

Dr.  May  S.  Holmes,  Supt.  of  Isolation  Hospital,  Won 
Mass.,    bad  ample   opportunity  to  obser\'e  the  jealousy  o( 
little  patient  who  had  been  under  ber  care  for  over  a 
The  case  is  reported  below  in  condensed  form: 

Yctta.  girl,  four  years  of  age,  Jewish  parentage:  normally  deT 
oped,  fair;  6ne.  red,  curly  hair;  very  bright,  attractive  child,  cxce 
when  in  a  temper;  inordinately  vain  and  coquettish;  not  very  afii 
ttonate,  but  very  insistent  In  her  demands  for  attention.  Y.  enter 
the  hospital  almost  moribund  with  diphtheria;  paralysiaof  the  \%vr 
necessitated  the  wearing  of  an  intubation  tut>e  and  she  has  acqnff 
the  tube  habit.  The  state  of  her  health  decidedly  affects  her  tn| 
bjlity.  There  are  four  ways  in  which  the  jealousy  expresses  i^l 
( i)  trying  to  attract  attention  from  a  rival  by  coaxing,  taking  9 
and  leailiug  away;  (2)  by  sulking.  (3)  by  passing  from  sulks  inti 
stiffened  pose,  with  body  thrown  into  a  most  uncomfortable  positit 
eyes  stariug  and  usually  turned  down  to  the  Bide.  Y.  was  seen 
keep  such  a  position  one  day  for  half  an  hour  because  of  some  ait< 
tion  to  another  patient.  She  gets  very  much  flushed  and  ia 
times  not  good  naturcd  again  for  some  hours.     (4)  By  a  paroxys' 
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wbicli  she  will  do  her»eU  bodily  barm,  principally  ia  scratching  her 
cheek  and  tearing  her  hair.  "This  morning,"  writes  Dr.  Holmes, 
"I  fonnd  her  ju&t  passing  the  climax  of  such  an  attack.  She  had 
torn  hair  out  of  her  head,  so  that  the  nurse  could  hand  me  some; 
pieces  of  hair  were  all  over  her  face,  hands,  and  dress;  she  lay  with 
her  hands  across  her  face  attemptiug  to  cry,  but  as  the  tube  prevents 
any  voice,  she  conld  only  make  a  load  blowing  noise.  She  was  badly 
cyaijoeed  and  the  pulse  was  164.  .  .  .  Uer  eyes  are  always  set  staring, 
never  rolted  op.  Sometimes  she  has  thrown  herself  onto  the  floor 
from  her  bed." 

Besides  many  reminiscent  accounts,  the  questionnaire  returns 
furnished  (objective)  observations  of  103  cases  of  infant  jeal- 
ousy, de6uitely  reporting  the  age,  sex,  and  circumstances. 
These  cases  (52  boys,  51  girls)  fell  into  two  almost  equal 
classes:  (a)  jealousy  shown  in  regard  to  concrete  things,  pos- 
sessions, etc.,  (b)  in  regard  to  attentions,  caresses,  etc.  This 
distinction,  however,  is  not  always  possible,  nor  very  useful. 
Playthings  Sgure  prominently.  They  are  smashed  and  torn 
to  pieces  often  enough  and  decisively  enough  to  bring  delight 
to  the  heart  of  any  manufacturer  of  toys  who  might  read  the 
returns.  Sometimes,  however,  the  toys  are  only  snatched  or 
vindictively  guarded,  or  taken  away  and  hid. 

B  3  would  not  allow  his  sister  even  to  touch  his  toys.  B  5  screams 
atid  cries  almost  beyond  control  if  a  toy  is  taken  by  his  brother.  B  4 
will  bide  his  best  playthings  when  G  3  comes  to  play  with  him.  G  5 
rigorously  refused  to  allow  any  one  to  wheel  her  baby  brother  in  his 
•pram,' though  refusing  herself  to  do  so.  One  of  twin  boys  nine 
mouth  old  will  snatch  bis  brother's  bottle,  drink  the  milk  and  then 
hit  him  with  the  empty  bottle. 

The  tyranny  of  infants  in  regard  to  attentions  often  becomes  amus- 
ing. G  5  would  not  allow  any  one  to  read  in  her  presence,  i.  e.,  would 
cot  permit  any  one  to  attend  to  a  book  iustead  of  to  her.  G  3  oppose<l 
any  one  who  tried  to  kiss  her  mother.  Another  child  of  three  hid 
tichind  a  chair  when  dispossessed  from  mother's  lap,  B  3  crawls  into 
his  mothcr'a  lap  when  auy  one  shows  affection  fur  her.  Infants  will 
struggle  aud  fight  to  be  the  only  one  in  father's  Ino,  and  boast  that 
they  are  best  loved  by  him.  B  3K  slapped  a  lady  visitor  because  she 
swung  other  children  besides  him  in  the  swing.  He  could  not  be 
made  to  understand  what  it  is  to  play  by  turns. 

Infants  will   variously  bold  out  their  arms,   fret,  whine  or  bnrst 

into  violent  crying,  cover  their  face  with  their  hands  or  sulk  when 

their  mothers  caress  or  hold  another  baby.     G  3  is  so  jealous  of  her 

mother's  petting  she  will  on  occasion  roll  on  the  floor,  scream,  kick 

and  bite  like  a  little  beast.     G  4  tried  to  pull  her  rival  (six  mouths  of 

age)  from   her  grandmother's  arms.     She  also   hit   the  baby  when 

asleep.     It  is  dangerous  to  allow  them  together  alone.     G5  tried  to 

ahake  her  new-born  baby  brother.     G  4  struck  her  baby  sister  with  a 

whip.     G  aM  tried  to  pluck  the  eyes  on(  of  her  baby  brother.     She 

had  to  t>e  carefully  watched,     B  2  pretended  to  want  to  kiss  a  baby 

I  three  days  old,  but  brought  out  an  iron  rod  to  strike  it.     He  showed 

Ijoy  when  the  baby  died.     B  5  had  to  be  taken  from  home  on  the  birth 

'of  his  sister.     He  threatened  to  kill  her. 

A  rival  in  the  shape  of  a  new-born  baby  brother  or  sister  is 
one  of  the  most  frequently  mentioned  causes  for  early  and  vio- 
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lent  outbreaks  of  jealousy.  The  manifestations  are  very  pro* 
Dounced  and  tbey  seem  to  be  especially  instinctive  in  origin. 
They  coDstilute,  sometimes,  the  most  precocious  of  juvenile 
murders.  And,  to  look  at  things  from  the  child's  standpoint, 
the  provocation  is  great.  After  an  unintemipted  and  absolute 
reign,  to  take  a  little  monarch  by  the  hand,  and  with  myste- 
rious mien  to  usher  h.im  into  the  birth  chamber,  and  ask  him 
to  felicitate  on  the  arrival  of  that  ugly  looking  little  pink  mass, 
thereon  the  bed,  robbing  him  of  bis  accustomed  caresses, — 
that  is  asking  too  much.  And  the  scenes  which  are  enacted 
on  these  occasions  are  not  without  their  pathos  and  tragedy. 

B  2^  showed  a  contorted  mask  of  pain,  spiritnal  discomfort,  and 
almost  despair  on  the  birth  of  bis  brother.  G5  cried,  'Take  him  awaj. 
She  is  aot  bis  mama,  but  all  miue.'  B  4  showed  jealousy  for  a  whole 
moDth  after  the  birth  of  his  baby  sister  ;  refused  to  leare  bis  mother 
and  had  to  be  forced  oat  of  the  room;  would  not  play;  would  noi 
allow  auy  one  to  touch  him  in  these  spells,  but  cried  continuously,  "{ 
want  mama,  I  want  mama  !  " 

Helen  Keller  ia  her  autobiography  makes  the  following  confession  : 
"  For  a  loug  time  I  regarded  my  little  sister  as  au  intruder.  I  knew 
that  I  had  ceased  to  be  my  mother's  only  darling,  and  the  thougbt 
filled  me  with  jealousy.  She  sat  in  my  mother's  lap  constaatly, 
wbere  I  used  to  sit,  and  seemed  to  take  op  all  her  time  and  care.  .  .  . 
At  that  time  I  had  a  much-petted,  much-abased  doll.  ...  I  bad 
dolls  which  talked  and  cried  and  opened  and  shut  their  eyes,  yet  I 
oever  loved  one  of  them  as  I  loved  poor  Nancy.  She  bad  a  cradle 
and  I  often  spent  an  hour  or  more  rocktug  her.  I  guarded  each  doll 
and  crndlp  with  the  most  jealous  care ;  but  once  I  discovered  my  little 
sister  sleeping  peacefully  in  the  cradle.  At  this  presumption  on  the 
part  of  one  to  whom  as  yet  no  tie  of  love  bound  me,  I  grew  angry.  I 
rushed  upon  the  cradle  and  overturned  it,  and  the  baby  might  bave 
been  killed  had  not  my  mother  caught  her  as  she  fell."    (26,  p.  15.) 

Dolls  are  in  the  same  category  as  persons  at  this  and  a  later 
period.     One,  G  2,  exhibited  jealousy  when  her  doll  was  petted^H 
by  her  mother,  and  threw  the  doU  on  the  floor  in  a  fit  of  auger!^^| 
Moreover,  as  Ellis  and  Hall  found,  in  77  of  579  cases,  jealousy 
was  one  of  the  psychic  qualities  which  children  attribute  to 
their  dolls. 

Though  even  infants  may  cry  in  secret  from  jealousy,  it  is 
evident  from  the  examples  above  that  their  feelings  are  usually 
promptly  and  plainly  expressed.  Those  cases  in  which  the 
jealousy  is  formulated  in  words  are  especially  interesting  and 
convinciog. 

G  5  on  seeing  her  mother  pet  auotber  child  exclaimed,  'Bad  boy 
mama.  My  mama.'  G  i}4  when  mother  took  up  her  baby  brother 
said,  'Let  him  cry.  Take  me.'  B  2}4  having  smashed  a  rival's  tov, 
said.  'Now  I  gness  you  won't  play  with  it.'  B  5  joyfully  greeted  the 
announcement  of  his  little  brother's  illness  with,  'Now  T  can  bare 
both  chairs  ! '  G  4  after  her  father  had  carried  her  brother  "  piggy 
back"  said,  '  I  wish  I  could  poison  Thomas,  I  hate  him  so.'  Another 
little  girl,  when  her  mother   petted  some  one  else,  sobbed,  'All  my 
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mama,  all  my  mama,'  and  would  be  comforted  only  when  assured 
that  motbcr  was  all  bera.  B  2  clung  to  bis  mother  on  the  cominj;  of 
a  baby  Tisitor  and  could  not  be  coaxed  to  play.  Very  aerioasly  be 
asked,  *  What  baby  Is  that  ?  Is  it  coming  again  ^ '  B  3  when  invited 
to  his  playmate's  party  was  wocfnlly  surprised  to  see  so  many  present, 
and  staunchly  said,  '  I  don't  want  other  boys  around  when  I  go  to  see 
Jauct.'  No  mention  of  ice  cream  or  games  could  induce  him  to  join 
the  partV'  G  3  on  seeing  her  lady  friend,  Mii^s  M.,  walking  with 
another  ftttle  girl,  said,  '  I  hate  Miss  M.  I'll  kill  tbat  little  girl  that 
is  with  her.' 

Childhood  Jealousy.  {Age,  six  to  twelve.)  This  is  the  ele- 
mentary school  age.  The  social  interests  widen,  and  the  sense 
of  self  develops  correspondingly.  Competition,  leadership  and 
organization  become  important  features  in  the  plays  and  games; 
and  the  child's  whole  environment  grows  complex.  The  jeal- 
ousies though  still  childish  are  less  so  than  in  the  previous 
period;  the  self  takes  on,  to  a  higher  degree,  the  character  of 
a  socius  and  becomes  more  sensitive  to  fine  distinctions.  The 
situations  which  excite  to  jealousy  are  less  egregious  and  often 
involve  only  the  slightest  partialities,  or  even  imagiuary  differ- 
ences iu  favors,  gifts,  clothes,  etc.  Let  any  one  attempt  to  dis- 
tribute Christmas  dolls  in  the  children's  ward  of  a  hospital, 
without  taking  the  precaution  to  dress  all  the  doU's  alike,  and 
he  will  see  what  is  meant. 

As  the  social  sense  grows  keener,  the  tendency  of  rivalry 
increases.  This  is  the  period  of  boasting  and  of  showing  off. 
The  writer  examined  105  questionnaire  returns  on  the  subject 
of  bragging  and  taking  a  dare,  and  found  that  these  egotistic 
icndcncits  in  children  are  by  no  means  purely  egocentric,  but 
are  colored  by  a  strong  social  appreciation,  and  a  spirit  of  com- 
petition. The  common  expression  of  these  boasts  is,  '  Mine 
is  nicer  than  yours.'  'Mine  is  bigger  than  yours.*  'My  pa 
can  lick  your  pa.'  'My  gang  can  put  it  over  your  gang.'  A 
gentleman  tells  G  6  what  a  big  dog  he  has  at  home,  and  she, 
not  to  be  outdone,  says,  *0,  that 's  nothing,  I  have  a  dog  at 
home  as  big  as  this  room,  aud  with  a  head  as  large  as  the 
piano.'  B  8  heard  his  teacher  say  that  a  certain  girl  could 
read  better  than  he.  After  school  he  came  up  to  her  and  .said, 
*  If  you  can  read  tietter.  loan  6ght  better,'  slapped  her  and 
ran  away.  Many  more  instances  might  be  cited  to  show  that 
it  is  a  social  setting  which  brings  out  the  dare  and  the  boast. 
The  comparative  instead  of  the  merely  individualistic  manner 
of  statement,  shows  that  a  spirit  of  rivalry  is  behind  them,  a 
desire  not  to  be  outdone,  something  akin  to  jealous  self-regard. 
Hall  and  Smith  in  their  study  on  Showing  Off  say  that,  "la 
bragging  lies,  in  regard  to  possession,  envy  and  imitation  are 
fi^uent  motives."  (20,  p.  16.)  The  delight  in  exciting 
envy,  also,  is  one  of  the  motives  of  children's  teasing,  while 
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precocionsly  coy  little  maidens  like  to  excite  jealonsy  in 
loTcrs  by  being  nicer  to  other  boys. 

Indeed,  this  b  the  age  when  most  of  the  cases  of  pre-a 
cent  affection  appear,  bringing  forth  a  type  of  jealousy 
more  highly  developed  than  anything  in  the  earlier  per 
"Jealousy  is  present  from  the  6rst,"  says  Bell.  "It  is  mc 
proDOUDced  in  the  cases  of  love  between  children  and  adtilt 
of  the  opposite  sex,  on  account  of  the  child's  being  less  able  ti 
monopolize  the  attention  of  the  adult  and  on  account  of  I 
precocity  of  the  child  concerned  in  such  cases."  (5,  p.  ^^ 
These  youngster  lovers  are  watchful,  exacting,  hostile  towi 
rivals,  heartbroken  at  slights,  and  even  romantic,  as  is  abc 
dantly  proved  by  the  following  extract  from  a  letter  by  a 
of  twelve  to  his  sweetheart  of  eleven: 

G.  a-od  N.  B.  liked  to  ftc&re  me  to  tleath  and  I  started  to  cry.  j 
thoDgbt  for  «  while  yon  and  Floyd  faa4  np  a  case.  Bat  he  can't  Cttj 
me  ont.  can  be,  Hildegarde,  dear?  He  is  jealooA,  but  be  cmzi't  han 
yea,  can  he  f  Floyd  make*  me  tired  with  his  songs  and  aayioga, 
But  do  not  get  mad  at  me,  for  I  am  not  mad  at  yon.  Vou  and  Flore! 
are  not  going  to  get  up  a  case,  are  yon.  dear?  For  I  love  yoa,  and'  1 
think  yon  love  me,  don't  yon  dear?  It  makes  me  mad  to  see  yot 
langhing  and  smiling  at  each  other.  So  don't  get  mad  at  me,  and 
just  tell  Floyd  you  are  not  going  to  have  anything  to  do  with  him. 

This  is,  also,  the  period  of  heightened  clothes  consciousne 
and  sensitiveness  to  inequality  in  dress,  which  caoscs  mat 
malicious  acts  traceable  to  nothing  but  envy  and  jealous 
Both  boys  and  girls,  as  our  returns  show,  attack  each  other 
clothes  by  cutting  holes  in  them,  throwing  mud,  or  spillii 
ink  on  them. 

G  6  hid  when  her  sister  had  a  new  dress.  Another  girl  led 
playmate,  who  had  on  patent  leather  shoes,  into  a  mortar  bed.  B 
cut  a  belt  from  another  boy's  coat  because  he  bad  no  belt  on  his. 
9  cut  a  slit  in  bis  brother's  nicer  coat.  G  ii  will  stay  indoors  tn  the 
nicest  westber,  if  a  visiting  playmate  is  better  dressed,  and  mak 
hitter  remarks  from  jealousy.  G  10  soiled  the  apron  of  another 
and  when  asked  why  she  did  so,  replied,  '  Because  I  never  bad  a 
apron.'  The  spirit  of  boast  and  display  in  boys  with  new  caps  and 
girts  with  new  sashes  helps  to  excite  this  childhood  jealousy  to  ita 
malicious  deeds  of  mntilations  and  soiling.  " 

The  school  life  with  its  examination  marks  and  craving 
the  teacher's  favor  gives  much  opportunity  for  the  exbibitic 
of  jealousy.  This  is  the  age  when  tender-hearted  girls,  esj 
cially,  become  very  sensitive  to  criticism  and  will  weep  bitterly 
if  in  their  fancy  another  has  displaced  them  or  outranks  them 
in  the  teacher's  favor.  It  is  for  many  one  of  the  keener  sor- 
rows of  childhood,  this  inability  to  secure  the  predominant  ii 
not  exclusive  love  of  the  teacher.  The  recognized  necessit 
of  observing  very  strict  impartiality  in  school  government  ind 
cates  that  the  latent  spirit  of  jealousy  is  strong. 
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O  lo  marked  up  her  rival's  note  book  on  account  of  the  praise 
which  the  latter  received  from  her  teacher.  B  6  slapped  a  school* 
mate  *  Cause  he  always  knows  his  spelllug  and  f;et3  a  hundred  every 
day.'  G  6  if  she  is  excelled  in  writing  is  curaged  by  her  jealousy; 
will  try  to  sponge  out  the  work  of  others,  to  scratch  them  ;  and  will 
lie  down  in  the  grass  and  kick  and  cry  because  she  cannot  jump  as 
bijth  as  her  mates.  O  8  will  sulk,  act  stubbornly,  will  not  listen  to 
the  story  leason,  if  she  caDoot  sit  next  to  her  teacher  in  Sunday 
school. 

The  type  of  jealousy  experienced  by  different  children, 
varies  not  only  with  their  age  but  with  their  temperament. 
Some  manifestations  show  a  refinement  of  feeling  which  ia 
almost  precocious,  others  are  infantile  in  their  crudeness. 
The  few  following  examples  will  speak  for  themselves: 

G  S  when  washing  dishes  washed  her  own  cup  before  her  sister's ; 
she  wished  to  stand  first ;  it  was  an  action  merely  symbolic  of  her 
thoughts. 

G  lo  (reminiscence  of  college  woman).  My  first  experience  of 
jealousy,  which  made  a  vivid  impression,  so  that  the  memory  is  per- 
fectly distinct  after  many  years,  came  in  connection  with  an  illness 
of  my  mother  who  was  my  childhood  idol.  ,  .  .  My  jealousy  was 
because  these  kind  neighbors  insisted  on  doing  things  for  mother 
(I  wanted  to  be  the  sole  nurse),  and  I  shall  never  forget  my  intense 
anger  at  them,  nor  my  fits  of  passionate  crying  whenever  one  of  the 
'  neighbors  replaced  me  in  the  sick  room.  This  occurred  whenever 
mother  was  sick  for  several  years  :  and  I  was  a  girl  of  15  or  16  before 
I  succeeded  iu  mastering  these  jealous  feelings. 

Dr.  Caroline  A.  Osborne  carefully  observed  for  a  long  pe- 
riod two  interesting  cases  of  jealousy  in  the  children's  ward 
of  the  Worcester  Memorial  Hospital,  and  kindly  furnished  the 
facts  set  forth  below. 

Alice,  a  beautiful  little  French  girl,  having  drank  caustic  lye,  waa 
brought  to  the  hospital  at  about  the  age  of  five,  and  remained  for  sev- 
eral years.  Both  from  a  medical  and  a  psychological  standpoint  she 
was  an  iuterestiug  patient.  She  had  to  be  fed  by  a  stomach  tube,  and 
twaa  mncli  below  normal  size  on  account  of  limited  nutrition.  Because 
of  her  beauty,  her  diminutive  size,  aud  her  winning,  flirting  ways,  she 
was  the  favorite  for  the  attention  of  visitors.     She   had  a  veritable 

f;reed  for  such  attention,  and  posted  herself  where  she  would  be  moat 
ikely  to  see  the  largest  number  of  people.  A  typical  child  in  most 
other  respects,  she  was  precocious  in  the  over-developmeut  of  a  cal- 
culating acquisitiveness,  which  expressed  itself  particularly  iu  the 
direction  of  food.  This  insatiable  hunger,  especially  for  candy,  may 
have  beeu  the  physiological  outcry  of  a  starved  system,  but  it  was 
also  a  psychological  fact.  Exceedingly  observant  aud  retentive  of 
'the  minutest  details  bearing  on  the  great  question  of  food  supply, 
and  without  a  moral  sense  to  abash  her.  she  regularly  diverted  so  far 
as  lay  in  her  power,  the  generosity  of  nurses  and  visitors  from  others 
to  herself.  Her  jealousy  was  surely  deacribable  by  Lombroso's  terms. 
as  "a  tyrannical  desire  to  monopolize.*'  It  was  not  a  jealousy  which 
expressed  itself  either  in  grief  or  anger,  but  rather  iu  a  cold,  vigilant 
Machiavellianism,  which  seemed  uncanny  in  so  small  a  child. 

Mary  Jane,  an  Irish  girl  of  ten,  on  crutches  from  hip  disease,  was 
another  patient  in  the  same  ward.    She  was  of  a  difierent  stamp  from 
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AHc«;  oTcrfrrown,  rather  than  nndcmixed,  appealine  to  one-'s 
rather  ibaD  admiration.  Her  jealousy  also  was  of  a  different  stam 
and  abowed  itself  in  outward  signs,  while  Alice'i  'vras  concealed, 
wa*  a  common  sight  to  see  her  itaDding  off  to  one  side,  watcbing  wii 
wistful,  askant  eyes,  the  attention  which  the  other  patients,  partici 
larly  Alice,  so  (tiaproportionalely  enjoyed.  This  watchfulness  wi 
written  in  the  expression  of  the  eyes,  her  scorn  in  a  drawn  monl 
with  corners  turned  down.  Resentment  and  aqneatioDing  inabilit 
to  comprehend  the  situation  were  also  present  in  this  freqnco 
'jealous  look,'  as  the  nurse  called  it.  That  it  waa  a  real  case  o 
jealousy  was  pretty  clearly  proved  one  day,  when  the  nurses,  suddcolj 
aroused  by  a  noise,  rushed  to  a  scene  of  commotion  in  the  bath 
room.  What  should  it  be,  but  Mary  Jane  braced  on  her  crutches 
rigorously  trouncing  the  diminutive  Alice, — aod  why  i*  Maryja 
explained  in  a  tearful  voice,  "  Because  she  j«  so  pretty  and  they  ] 
her  tliingK  all  the  time  !  " 

Not  counting  reminiscences,  our  returns  report  151 
childhood  jealousy,  stating  age,  sex,  and  cause.  The 
which  come  out  most  strikingly  in  these  cases  (64  boys.  83 
girls),  when  compared  with  those  for  the  infancy  period,  &n 
the  greater  diversity  and  refinement  of  the  exciting  causes, 
and  of  the  manner  of  expression.  Folly  80%  of  the  iufasi 
cases  were  expressed  in  fundamental,  and  what  might  becallecl 
racial  ways,  —  by^  stamping,  screaming,  biting,  striking,  etc, 
Such  manifestations,  although  they  are  by  no  means  absent  in 
children  from  six  to  twelve,  are  often  displaced  by  expressions 
of  a  psychologically  higher  order,  like  sulking,  lying,  mocking, 
slandering.  Threats  of  murder  and  drastically  disastrotu 
wishes  against  rivals  may  be  openly  or  secretly  held,  btti 
instead  of  overt  aggression,  we  frequently  find  children  sulk* 
ing,  brooding,  withdrawing  into  themselves,  and  hiding  some- 
times for  hours.  There  are  real  cases  of  wounded  affection 
and  of  bitter,  non-petulant  weeping  for  one  thing.  Tattliug 
also  becomes  a  prominent  manifestation.  This  tattling  is  fl 
species  of  contempt,  a  kind  of  disparagement,  comparable  tc 
the  more  scientific  gossip  of  adults,  and  children  take  a  cor 
ponding  delight  in  it;  because  they  feel  that  to  lower  the  ref 
tation  of  a  schoolmate  is  to  increase  their  own.  Again,  jc 
ousy  comes  to  be  a  prolific  source  of  children's  lies  ;  tattling 
itself  is  often  sheer  lying  accusation.  '  Ferriani  persoiiall> 
studied  500  condemned  juveniles  with  reference  to  their  lyin| 
habits,  and  found  that  195  lied  from  jealousy,  envy, 
revenge.'     (19,  Vol.  i,  p.  352.) 

Adolescent  Jealousy.  Eighty-two  cases  of  a  reminiscent  chi 
acter,  stating  age  and  circumstances,  were  given.  Of  the 
50  speak  of  talents,  class-marks,  beauty,  popularity,  etc.  ;  511 
of  attentions  to  friends,  lovers,  etc.,  as  twiug  the  cause  fod 
jealousy.  The  returns  show  a  marked  change  over  the  child 
hood  period.  And  this  we  should  expect,  knowing  thai 
psychic  adolescence  is  heralded  by  'all-sided   mobilizatioo. 
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that  'the  consciousness  of  childhood  is  now  molted/  that  a 
special  consciousness  of  sex  now  dawns,  that  hero  worship  and 
a  longiug  to  excel  arise.  "Self-feeling  is  increased."  writes 
Dr.  Hall.  **and  we  have  all  forms  of  self-affirmation.  The 
new  sense  of  self  may  be  so  exquisitely  delicate  that  a  hundred 
things  in  the  environment  that  wonld  never  rankle  before, 
now  sting  and  irritate."  (19,  Vol.  2,  p.  79.)  Mere  posses- 
sions having  only  a  personal  value,  are  no  longer  causes  of 
jealousy,  and  if  clothes  are  mentioned  it  is  rather  because  of 
their  importance  in  the  eyes  of  others,  for  the  ego  now  is  much 
more  of  a  socins  and  keeps  at  least  one  eye  on  the  alter  of 
society  or  the  opposite  sex.  Youth  desires  fine  clothes,  talents, 
advantages,  for  their  impressiveness  upon  an  onlooking  world. 
Thus  at  the  adolescent  stage  the  returns  mention  as  excitants 
to  envy  or  jealousy  such  things  as  talent  in  music,  popularity 
in  athletics,  brown  eyes,  girls  with  long,  thick  hair,  elocution- 
ary ability,  a  pretty  face,  self-confidence  and  powers  in  conver- 
sation, capacity  to  think  quickly,  good  vocabulary,  pleasing, 
graceful  manner,  cleverness,  skill  in  making  witty  remarks. 
Is  it  not  significant  that  the  more  purely  personal  qualities 
such  as  modesty,  cleanliness,  sincerity,  are  never  mentioned 
a^  causes  of  envy  or  jealousy?  This  is  the  romantic  period, 
when  girls  especially  magnify  their  own  deficiencies  and  their 
own  possibilities  and  revel  in  the  mere  delight  of  being  a 
French  countess,  a  colonial  dame,  a  Southern  belle,  George 
Eliot,  Evacgclioc,  or  Joan  of  Arc.  The  intense  longing  to  be 
a  great  actress,  to  be  a  world  favorite  musician  or  artist  often 
verges  on  the  morbid,  and  is  then  more  akin  to  envy,  than  to 
simple,  normal  desire.  An  almost  constant  craving  for  sym- 
pathy and  recognition,  a  new  sense  of  self-importance,  and  by 
Hall's  law  of  emotional  antithesis,  a  tendency  to  pass  to  the 
other  extreme  of  self  distrust,  make  adulcsccuce  a  productive 
season  for  rank  growths  of  envy  and  jealousy. 

Youth  sometimes  appears  to  be  as  tyrannical  in  regard  to 
attentions  as  infancy,  but  slights  wound  in  a  deeper  and  pe- 
culiar way. 

G  17  cried  bitterly  becanse  her  lister  entertained  a  Kcntleman 
frieiid  to  ber  seeming  iieglect.  G  13  wss  hardly  civil  wlieii  her  father 
showed  hospitality  to  a  girl  visitor  of  about  her  ace.  When  the  vis- 
itor had  gone  she  made  her  father  tell  her  over  and  over  that  he  loved 
her  best.  G  ao  cried  a.  half  hour  wheii  her  sister  received  a  new  hat 
from  ber  mother,  thinking  it  a  sign  of  prefereoce  on  the  mother's 
part.  G  13  threatened  to  kill  herself  because  of  the  greater  attentiou 
■be  considered  was  shown  to  her  brother. 

If  auything,  there  is  more  exaction  in  regard  to  the  atten- 
tions of  friends  outside  the  home.  This  comes  to  light  in  the 
crushes  and  mashes  which  are  now  so  common.     Girls  '  chum 
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it '  with  much  intensity,  and  often  live  in  constant  trepida- 
tion lest  their  friend  show  more  preference  for  another,  and 
ask  time  and  time  again  to  be  assured  that  they  are  the  6rst 
and  most  dearly  beloved.  This  coraes  out  prominently  la  the 
returns.  Girls  are  'terribly  '  slighted  if  not  told  a  secret,  or  • 
piece  of  news  first,  or  are  not  invited  first,  etc. 

G  19  iays,  "I  want  my  frtcud  all  to  myself. "  Gao:  "I  want  my 
friends  Dear  and  want  to  monopolize  them."  G  16;  "I  saw  a  ^rl 
with  ber  arm  around  my  chum,  and  I  was  bo  jealous  I  went  ap  stairs 
to  have  a  cry."  G  18:  "I  feared  lest  my  friend  should  love  another 
more,  though  she  constantly  Cells  me  she  lores  me  better  than  any 
other  person."  Many  of  the  quarrels  and  fallings  out  In  these 
crushes  have  jealousy  at  the  bottom. 

Most  intense,  however,  is  the  jealousy  which  accompanie 
adolescent  lo%'c-making.  Girls  like  to  provoke  it  in  the' 
beaus  and  play  with  it,  though  they  are  by  no  means  free 
from  it  themselves  and  are  fearful  when  a  supposed  rival 
appears  with  a  new  trinket,  ornament,  or  a  new  dress  calcu- 
lated to  attract  more  attention.  Two  cases  are  reported 
below ;  further  examples  may  be  found  in  Dr,  T.  L.  Smith's 
article  on  Types  of  Adolescent  Affection. 

M  38.  "I  had  a  desperate  siege  of  love  jealooay  in  my  high  school 
years.  I  aimed  to  look  unconcerned  before  my  rival,  but  tried  to 
get  my  Kirl'*  sympathy  by  catchiujc  her  eye,  looking  grieved  or 
hurt,  and  simulating  a  nervous  tremble  while  I  wrote.  No  mattei  ' 
where  they  sat  I  kept  my  eye  on  them  closely;  would  grind  m] 
teeth  and  ntter  threats  under  my  breath.  The  jealousy  was  a  kind  • 
chronic  obsession  ;  but  was  intensified  by  a  concrete  situation  which  . 
could  take  in  directly  with  my  eyes,  when  I  felt  euraged  enough  1 
chop  off  my  rival's  head.  I  never  planned  to  poison  him,  bnt  wishe 
him  all  manner  of  evil,  and  if  the  circumstances  bed  bceu  right, 
might  have  done  something  serious,  t  broodetl  and  would  lie  awake 
nights  to  roll  my  pain  like  a  morsel,  I  planned  to  min  my  rival  ia 
the  girl's  eyes,  and  contrived  to  get  a  blank  m&rriagecertiBcate  wfaici] 
I  filled  out  with  his  name  and  ners,  counterfeiting  my  rival's  hand^ 
writing;  bnt  was  restrained  from  putting  it  on  ber  desk  by  a  sense' 
that  it  was  a  contemptible  trick.  One  time  I  caught  him  when  he 
put  his  arm  around  her  —  I  could  have  killed  him  on  the  spot." 

The  following  are  extracts  from  the  Journal  of  Marie  Bash- 
kirhteff.  (3.)  As  early  as  page  2,  when  she  was  12  years 
old,  she  says : 

I  love  the  Dnke  of  U.  Mar.  14.  I  should  be  so  happy  if  the  Dnke 
would  only  lake  notice  of  me,  and  I  would  bless  God.  Oct-  13.  I 
was  looking  up  my  lesson  to-day  wheu  little  Herder,  my  English 
governess,  said  to  me,  '  Do  youlknow  that  the  Duke  is  going  to  marry 
the  Duchess  M—  ? '  I  put  the  book  closer  to  my  face,  for  I  was  a» 
red  as  fire.  I  feH  as  if  a  sharp  knife  had  pierced  my  heart.  I  began 
to  tremble  so  violently  that  I  could  scarcely  hold  the  volume.  I  was 
afraid  I  was  going  to  faint,  but  the  book  saved  me.  I  said  my  lesson 
in  a  voice  that  trembled  with  emotion  ....  but  what  passed  within 
me,  in  the  depths  of  my  soul,  no  one  shall  ever  know  I  Oct.  17.  I 
read  the  announcement  mention  in  the  newspaper.  ...     I  conld  not 
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wrile  in  the  evening.  I  threw  myacif  on  my  knees  and  wept.  (In- 
serted oote  :  Resding  this  seven  years  after  produces  no  effect  on  me 
whatever).  Oh.  I  detest  him!  I  want  to  see  them  together.  .  .  . 
How  I  am  changed  since  the  13th  of  October,  that  fatal  day  I  Suffer- 
iug  la  depicted  on  my  countensnce.  His  name  is  no  longer  the  source 
ol  beneficent  warmth.  It  is  fire;  it  is  a  reproach  to  me;  it  wakens 
jealousy  and  grief  within  me.  Nov.  29.  I  am  tortured  by  iealonsy, 
love,  envy,  deceit,  wounded  vanity,  by  every  hideous  feeling  in  the 
world. 

There  can  be  no  doubt  that  at  adolescence  the  feeling  of 
jealousy  rises  to  a  higher  plane-  Ninety  persons  definitely 
answered  the  question,  In  what  respects  was  the  state  of  jeal- 
ousy different  when  you  were  a  child  ?  With  few  exceptions, 
the  judgment  is  that  childhood  jealousy  is  more  explosive,  vio- 
lent, shorter,  more  sudden,  objective,  frank,  and  is  prompted 
by  pettier  and  more  material  causes.  Following  are  some  of 
the  differences  noted  in  the  returns.  In  childhood  it  was 
'unreasonable,'  'more  like  a  summer  shower;  now  it  is  a 
winter's  gloomy  storm.'  'The  attacks  were  brief,  soon  for- 
gotten, and  did  not  fatigue  so  much.*  '  In  childhood  bitter- 
ness was  felt  toward  the  person,  now  it  is  toward  the  self.* 
'As  a  child  there  was  only  egoism  in  the  feeling,  now  there  is 
none.'  'The  signs  were  more  outward,  now  ihey  are  more 
inward.' 

The  latter  distinction  is  valid  for  a  good  many  cases.  The 
tj'pical  expression  for  childish  jealousy  ts  violent,  overt,  anger 
or  aggression;  but  in  adolescence,  under  the  whip  of  jealousy, 
the  feelings  may  become  painfully  subjective ;  the  soul  turns  in 
upon  itself,  broods,  grieves.  Lancaster  found  that  the  curve 
of  despondency  beginning  at  eleven  rises  steadily  and  rapidly 
till  15,  and  cnlminates  at  17.  (19,  p.  77.)  Only  animals 
high  in  the  scale  can  experience  the  depressive  type  of  jealousy, 
which  even  in  the  human  6rst  comes  to  its  fuller  development 
as  late  as  adolescence. 

Adult  Jealousy.  Proceeding  now  to  adult  jealousy,  we  are 
at  once  confronted  with  the  immensity  of  the  subject  and  the 
impossibility  of  surveying  it.  The  writer,  at  least,  believes  that 
jealousy  is  an  almost  universal  instinct  determining  action  in  a 
multitude  of  ways,  if  not  always  as  a  conscious  motive,  never- 
theless pervading  the  ins  and  outs  of  little  things  and  great, 
from  the  peanut  stand  to  a  continental  railway  system,  from  a 
sewiug  circle  to  the  Congress  of  Vienna.  The  causes  and  cir- 
cumstances are  too  numerous  and  diverse  to  invite  classifica- 
tion, but  it  is  certain  that  the  instinct  of  jealousy,  however 
lowly  its  origin,  is  not  a  transitorj*  affair  peculiar  to  infants, 
children  and  youth,  and  that  it  persists  into  old  age.  even  after 
the  battle  of  life  has  been  lost  and  won.  With  comparatively 
few  exceptions,  in  neutral  or  rare  individuals,  it  is  present  or 
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lateut  ID  all  liuman  beings.^  and  colors  the  struggle  for 
ence  in  the  smnllest  as  well  as  the  largest  of  its  aspects. 

Examples  of  adult  jealousy  are  known  to  every  observe 
human  nature,  yet  the  citation  of  a  few  selected  (non-cnmii 
cases  may  serve  a  purpose. 

r  —  idolizes  her  son,  and  is  extremely  jealous  of  all  his  fricitdli 
Rcails  all  his  letters  that  Khe  can  get  bold  of.  \>Vlicii  he  bccana 
engaged  to  be  married,  she  became  ill  over  it.  Tbongh  the  git\  wi 
au  estimable  one  in  every  way,  she  persisted  in  sayiag  couteinptib] 
things  about  her  future  daughtcr<in-law. 

r  31.  I  detest  now  when  somebody  kisses  or  fondles  my  child; 
and  vheo  they  ctioK  to  friends  or  relatires;  even  their  devoted  l 
to  their  father  at  times  grieves  my  heart. 

F  35.   I  was  exceedingly  ieslons  when  in  love;  and   tortured 

man  so  that  he  was  <^uite  unhappy.  Once  married  I  did  not  feel  jea!l 
ousy  any  more.  [  liked  to  sec  him  yonng  and  charming,  and  hea 
bow  ladies  farorcd  him.  I  often  heard  the  nonscnical  qnestion,  'Yoi 
■re  not  jealous?  And  you  have  such  a  beautiful  husband!'  I  thin] 
people  and  the  world  often  inflame  this  bad  feeling.  In  later  years  ' 
often  fcU  envious  of  wealth,  the  world's  goods  and  fortune,  and  wi«b«( 
the  worst  things  to  happen  to  our  happier  neighbors.  The  feeling 
paasetl  with  the  first  stroke  of  good  fortune. 

F  23  is  a  tyrant  to  her  husband,  who  does  not  dare  to  go  out  withoa 
her,  to  look  up  or  say  a  word  about  a  womau.  She  dismissed  alt  ttai 
women  servants  and  causes  a  row  about  every  day.  Her  jealousy  i, 
•  veritable  madness ;  her  body  becomes  rigid  and  she  is  aeixcd  will 
cramps.     Possibly  it  will  pass  when  she  becomes  a  mother. 

F  37.  When  I  was  grown  up  I  loved  to  tease  the  men  who  courte< 
for  my  hand:  it  was  a  very  agreeable  thing  to  do,  and  I  felt  aevrr  j 
moment's  remorse.  Maybe,  it  was  due  to  the  influence  of  my  ol| 
nurse,  who  always  recommended  mv  to  torment  gentlemen,  '  for  thci 
are  like  dogs,—  nothing  can  barm  thcui.'  She  sang  a  couplet  to  thii 
efiect,  and  I  thoronghly  believed  bet.  I  am  a  jealoas  wife,  I  kuow 
I  never  allow  pretty  gtrls  to  come  near,  have  old  servants,  and  1 
8Uperannuate<l  nurse  for  my  boy,  and  she  sees  to  it  that  I  have  ni 
cause  for  suspicion.  Now  since  I  have  the  baby,  I  am  te»s  jealons  o 
my  husband,  yet  I  cannot  say  I  am  altogether  free  from  this  feeling 

M  30.   I  feel  envious  in   my  career  now  and  cannot  bear  that  oni 
speaks  about  other  physicians  as  able  and  renowned ;  it  makes 
sick  at  heart. 
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F  35  is  a  beautiful  and  much  admired  woman,  but  so  jealoas  < 
her  husband  doesn't  even  dare  to  go  anywhere  accompanied  by  ber 
because  she  issnre  to  make  a  scene.  She  hates  all  women,  especialP 
girls.  She  was  also  a  very  jealous  child,  as  her  mother  says,  and  ba<i 
convulsions  which  occurred  every  time  she  bad  a  fit  nf  jealoiu^ 
She  is  consumptive  now  and  we  have  all  observed  that  since  this  til 
ness,  she  is  less  jealons  and  even  likes  it  when  her  husband  goes  t 

'It  is,  of  course,  impossible  to  get  any  satisfactory  data  as  to  tbi 
nniversality  of  jealousy.  Only  26  out  of  the  346  answering  oar  onet 
tiuuiiaire  ilinclniuieil  having  jealousy  to  their  composition,  xwi 
hundred  and  thirty  persona  replied  to  the  question.  How  do  you  fee 
toward  a  person  whom  you  kuow  10  be  jealous  of  you  ?  Again  oqI 
26  replied  that  they  had  never  known  any  one  to  be  jealous  of  tfa« 
-which  is  another  interesting  sidelight,  showing  the  prevalence! 
jealonsy. 
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see  ber  friends ;  aod  now,  for  the  first  time  she  has  taken  a  young 
governess  into  the  hoase.  The  others  bad  always  been  'monsters,'  or 
gentlemen. 

F  40  is  so  jealous  that  she  never  allows  her  children  even  to  embrace 
her  grandparents.  One  time  when  her  little  boy  of  six  years  let  it 
out  that  he  bad  been  to  his  grandmother's  and  gotten  some  candy 
from  her,  she  gave  him  such  a  slap  in  the  face  that  the  child  actually 
lost  consciousness. 

M  aS.  When  in  college  I  became  passJoDHtely  Bttacbed  to  my  room- 
mate, in  fact  t  loved  him.  I  did  not  want  him  to  marry,  and  I 
planned  a  home  in  which  he  was  to  live  as  one  of  the  family,  my  wife 
loving  him  almost  as  much  as  me.  Wben,  one  day,  a  letter  came  an- 
noonciiig  his  marriage  I  felt  terribly  hurt — hurt  is  the  word  ;  it  was 
hardly  mortiCcBtiDO,  still  less  rage  or  resentment ;  it  was  keen  grief, 
falling  senaatiuu  iu  the  stomach,  pressure  pain  ou  the  chest,  more 
especially  about  the  heart;  it  was  a  dire  sense  of  having  lost  some- 
thing, of  being  poorer.  One  of  the  hardest  things  I  ever  did  iu  my 
life  was  to  write  the  letter  of  congratulation. 

M  70  (condensed  delineation  of  a  jealous  Scotchman);  not  selfish; 
generous  to  a  fault;  keenly  sympathetic;  kind  hearted,  genial  when 
things  go  well ;  quick  tempered,  rather  irritable,  very  energetic,  im- 
pulsive, almost  fiercely  enthusiastic ;  easily  carried  away  by  an  idea; 
very  vain  especially  of  newspaper  notice,  public  recognition,  and  even 
personal  appearance  as  photo;  inclined  to  magnify  his  office;  very 
sensitive  to  interference  by  colleagues:  jealous  of^  new  enterprises 
nndertaken  by  them  that  had  not  occnrred  to  him,  and  well  Bati.<ified 
if  such  nndertakiuRS  miscarry;  determined  to  'get  lu'  if  succe^ts  is 
probable.  This  trait  is  most  msrked.  Very  jealous  in  social  matters 
and  of  authority  and  property  rights  ;  sensitive  to  lack  of  respect  by 
inferiorti;  has  remarkably  graceful  way  of  covering  chagrin  when 
worsted. 

This  last  description  is  quoted  as  a  good  example  of  one 
kind  of  jealous  temperament ;  and  to  bring  out  the  fact  that 
jealousy  is  not  limited  to  morose  and  sinister  individuals.  In 
fact,  so  far  as  our  results  go,  it  is  not  associated  with  any  dis- 
tinctive type,  and  may  appear  in  many  strange  corabinalious. 
In  our  returns  there  were  described  1S5  'jealous  tempera- 
ments.' Of  these.  88  were  also  mentioned  as  being  selfish,  87 
as  irritable,  61  as  energetic.  56  as  genial,  54  as  generous,  43  as 
melancholic,  26  as  sluggish.  Irritability,  selfishness  and 
energy  seem,  therefore,  to  be  the  most  frequent  correlates  ;  but 
not  by  any  means  necessary  ones.  The  influence  of  heredity 
is  often  mentioned,  but  not  with  sufficient  surety  and  uni- 
formity to  warrant  any  conclusions.' 

*Dr.  G.  B.  Partridge  kindly  loaned  me  some  statistical  data  on  tem- 

Seramental  qualities  of  school  children  of  elementary  grade.  By  un> 
erlining  a  nnmbcr  of  adjectives  or  descriptive  phrases,  printed  on 
child  study  outline  blanks,  teachers  were  able  after  a  year's  study  to 
delineate  rather  fully  the  character  of  the  pupils  under  their  charge. 
Out  of  a  total  of  1,094  dcltneationa,  only  19  (10  girls,  9  boya,  ages  7-16) 
were  reported  as  jealous.  Of  these  19,  10  were  good  natured,  11  disa- 
greeable, 9  seusitive,  6  generous,  12  complaining.  The  smallnesa  of 
the  number  reported  as  jealous  can  be  accounted  for  by  several 
reasons,  which  need  not,  however,  to  be  here  considered. 
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Madame  Anna  Grudzinska  tbinlts  that  poets  and  artists  i 
very  often  jealous  of  rivals,  of  their  fame,  riches,  wives, 
their  own  inspirations.  She  cites  Julias  Slowacki  (see  hj 
LriUrs),  Adam  Mickiewicz.  and  Chopin  as  examples  amon] 
Poland'semineut  men.     Victor  Hugo  and  Moli^re  were  know] 
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to  be  jealous,  and  Heine  went  so  far  as  to  poison  a  poor  par^ 
of  whom  his  Mathilda  was  fond.     Uliarton  in  his  Life  of  Popi 
observes,  "Among  authors,  jealousy  and  envy  are   incurable 
diseases.''     Finck  thinks  that  men  of  genius,  owing  to  thi 
high  emotionality,  are  usually  very  jealous.     (l6,  p.  129.) 

Jealousy  Dhtinguishcd  fr&m  Related  Stales.  Anger  and  fi 
are  so  original,  so  undeHved  that  it  is  almost  impossible  tc 
define  them  psychologically  except  in  terms  of  themselves. 
This  is  not  true  to  the  same  degree  of  jealousy  ;  for  the  statx 
of  jealousy,  it  will  be  found,  is  a  compound  or  aggregate,  and 
permits  uf  considerable  analysis  in  terms  of  other  feeUn 
The  present  phase.of  our  subject  will  be  approached  by  a 
scriptivc  definition  of  jealousy  and  allied  emotions ;  the 
tinctions  made  will,  however,  be  logical  rather  than  psyc 
logical  in  purpose. 

Rivalry  is  a  broad,  protean  term  used  by  both  biologists  a: 
psychologists.     For  Baldwin,  it  is  a  complex  having  the  (6 
lowing  ingredients:  biological  struggle  for  existence,  desire  oj 
being  a  cause,  love  of  power,  love  of  the  game  itself,  self-assef 
tion,  imitation.  ^ 

Competition  may  be  made  to  apply  to  rather  definite  casefl 
under  rivalry,  when   the  object  striven  after  is  more  or  I 
clearly  in  view.     (Century.)     Both  are  species  of  self-empt 
sis  and  assertion  of  power,  which  are  the  prerequisite  of  j 
ousy.  emulation  and  envy. 

Many  and  various  attempts  have  been  made  to  define  7V1 
ousy:  'Suspicion  or  bitter  resentment  at  successful  rival  _ 
(Century).  'Apprehension  or  suspicion  of  being  outdone  by 
a  rival  in  matters  of  aHectiou  or  favor'  (Standard).  'Aversi 
to  the  winner  who  carries  off  the  trophy  of  his  superiori 
(Martiueau).  Ribot  accepts  Descartes's  definition,  "Jealo 
is  a  kind  of  fear  related  to  the  desire  we  have  of  keeping  som« 
possession.'  By  distinguishing  jealousy  from  allied  states,  its 
exact  meaning  becomes  clearer.  Emulation,  for  instance,  may 
be  taken  to  signify  an  expression  of  love  of  power  and  supe- 
riority  for  their  own  sake,  but  'being  intrinsically  neutral  as 
to  time  and  motive.'  It  is  the  pure  desire  to  raise  oneself  to  fl 
superior  state,  best  typified  in  Wordsworth's  Happy  Warrioi 
of  Delight  'whose  high  endeavors  are  an  inward  light.'  Bnvy^ 
'however,  designates  a  more  sinister  state  which  contains  th< 
pain  of  inferiority,  irritation  and  a  large  amount  of  ill  feeling 
toward  the  individual  who  affects  us  disagreeably  by  the  m- 
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fact  of  his  superiority.'  (23,  p.  90.)  Jealousy  is  differen- 
tiated from  envy  by  the  absence  of  the  consciousness  of  infe- 
riority. As  Martineau  puts  it,  envy  is  'the  grudging  sense  of 
relative  inferiority.'  Aristotle  makes  a  neat  distinction.  For 
him,  envy  is  a  feeling  of  pain,  solely  because  others  are  pros- 
perous. Emulation  is  also  a  species  of  pain,  but  solely  because 
we  are  not  so  prosperous.  The  former  is  vicious,  being  satis- 
fied with  a  leveling  down  ;  emulation  is  virtuous,  and  only 
satisfied  with  a  leveling  up.  'Envy  to  which  the  ignoble 
mind's  a  slave,  is  emulation  to  the  learned  and  the  brave.' 

What  are  the  opposites  of  envy  and  jealousy?  Spinoza  fig- 
ured out  'that  the  nature  of  man  is  generally  constituted  so  as 
to  pity  those  who  are  in  adversity  and  envy  those  who  are  in 
prosperity.'  '  Envy  is  hatred  in  so  far  as  it  affects  a  man  so 
that  he  is  sad  at  the  good  fortune  of  another  person  and  is 
glad  when  evil  happens  to  him.*  '  Compas.sion  is  love  in  so 
far  as  it  affects  a  man  so  that  he  is  glad  at  the  prosperity  of 
another  person  and  is  sad  when  any  evil  happens  to  him.' 

Horwicz  discusses  this  interesting  contrast  iu  a  lively  sec- 
tion of  his  Analysen  entitled  Mit-  und  FremdgefuhU.  {ai. 
pp.  302-325.)  'In  a  certain  sense,'  he  thinks,  *it  may  be  said 
that  envy  is  just  as  natural  for  the  heart  of  man  as  is  sympa- 
thy.' but  he  adds,  '  it  is  much  more  difficult  to  rejoice  with  the 
joyful  than  to  be  .sad  with  the  sad.'  'There  are  some  natures 
so  noble  that  they  can  sec  another  in  possession  of  a  good 
for  which  they  have  ardently  longed,  not  only  without  envy, 
but  with  actual  Mif/rciide.*  Nevertheless,  Horwicz  finds  so 
much  Schadenfreude  and  Missg;nHst  that  he  is  prompted  to 
exclaim,  "Do  we  really  harbor  in  our  breast,  beside  the  good, 
a  bad  spirit,  a  devil  beside  the  angel?  Is  there  a  purely  dis- 
interested joy  in  disaster  itself?  Alas,  we  cannot  entirely  ab- 
solve human  nature  from  the  charge.'  Mit/reude'xs  an  aca- 
demic word  rarely  used  by  Germans.  Is  this  a  commentary  on 
human  nature?  Why  is  it  that  our  own  standard  dictionary 
does  not  print  the  highly  respectable  word  coiifelUityf 

The  contrast  between  pity  and  jealousy  is  recognized  in 
Schopenhauer's  philosophy.  Jealou-sy,  as  an  expression  of  the 
will  to  live,  is  a  most  sinister  evil;  while  pity,  which  assuages 
that  will,  is  the  highest  virtue.  But  Nietzsche  naturally 
makes  pity  the  thing  most  despicable.  There  is  a  proverb, 
Pity  cureth  Euvy. 

By  way  of  summary,  then,  we  may  say  that  envy  arises  in  a 
mere  situation  of  inequality  (not  rivalry),  and  has  no  refer- 
ence to  the  affection  or  favor  of  a  third  party,  no  sense  of  per- 
sonal injury,  but  is  simply  a  feeling  of  inferiority;  while 
jealousy  embodies  all  these  things  and  involves  a  situation  of 
real  rivalry.  But,  as  we  shall  see.  it  is  a  plastic  complex, 
which  defies  the  circumscription  of  a  definition. 
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Expression  of  Jealousy.  We  have  already  stated  by  exam- 
ple and  otherwise  the  expressive  movements  connected  with 
the  jealousy  of  children.  The  outward  manifestations  which 
become  extreme  enough  to  be  either  pathological  or  criminal 
are  reserved  for  a  later  section.  We  have  now  to  mention  in 
more  detail  the  symptoms  associated  with  the  jealousj*  of  gen- 
erally normal  young  meti  and  women,  as  based  on  their  intro- 
spections. Numerically  these  symptoms  di.stributed  them- 
selves as  follows  :  Flushing  73  ;  paling  22  ;  chill  16  ;  sweating 
36 ;  muscle  tension  44 ;  scowling,  clenching  of  fists,  com- 
pressing of  lips,  gritting  of  teeth  (one  or  more  or  all  of  these 
combined).  60.  Rush  of  blood  to  the  periphery  and  a  general 
or  partial  tensing  of  the  muscular  system  were  most  frequently 
mentioned.  The  body  assumed  an  erect  position,  a  rigid  atti- 
tude, or  moved  as  if  in  great  pain.  For  one  person  the  chin 
quivered,  the  lips  became  extremely  white,  the  comers  of  the 
mouth  were  drawn.  The  eyes  might  be  fixed,  roll,  flash  or 
grow  dull.  Some  would  sit  verj*  still,  others  would  stamp, 
crouch,  or  walk  heavily  or  wring  their  hands.  Several  pressed 
their  tongues  against  the  roof  of  the  mouth.  Many  girls  like 
to  seclude  themselves  or  cry  bitterly;  one  young  woman  claims 
that  no  other  emotion  can  make  her  cry.  For  others  jealousy 
is  too  dry  a  state  for  tears.  Some  fall  prostrate  when  they 
weep.  The  general  complex  of  symptoms  accompanying 
sulking  and  obstinacy  are  frequently  present. 

Quoting  Sutherland,  "Dislike,  jealousy  and  hate  are,  in 
their  physiology,  closely  analogous  to  fear  and  grief.  They 
whiten  the  skin,  reduce  the  glandular  secretions,  and  depress 
the  vitality;  but  they  have  one  very  distinctive  feature.  The 
bodily  powers  which  they  restrain  are  still  present  though  kept 
in  repression.  .  .  .  The  woman  who  looks  like  marble  from 
the  deadly  gnawing  of  jealousy  will  show  a  deep,  dark  flush 
when  her  rival  suddenly  comes  in  sight."     (40,  p.  289.) 

The  fact  is,  as  the  returns  abundantly  show,  that  jealousy 
being  an  extremely  mutable  psychosis,  presents  many  varia- 
tions between  individuals  and  even  in  the  same  individual. 
Good  introspection  will  discern  slight  expressive  movements 
in  very  mild  cases,  but  oAen  enough  such  movements  are 
small  if  not  imperceptible.  Many  of  the  correspondents  said 
they  had  none  whatever.  Thus  one  young  woman  wrote  that 
her  'envy  and  jealousy  do  not  express  themselves  outwardly  ; 
thej'  eat  inside  of  me.'  Long  training  and  pride  may  succeed 
in  hiding  jealousy  from  the  world's  view ;  but  obscn'ers 
of  sensibility  can  discover  it  even  behind  a  mask.  The 
question.  In  the  absence  of  overt  ads  are  you  able  lo  detect  jeal- 
ousyf  Howf  brought  many  interesting  and  suggestive  re- 
plies.    Subtle  changes  in  the  expression  of  the  countenance 
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were  most  often  mentioned,  particularly  of  the  eyes,  confirm- 
ing the  proverbial  location  of  envy  and  jealonsy  in  that  organ. 
As  one  correspondent  put  it,  'Jealousy  may  be  detected  by  a 
certain  expression  of  the  eyes,  indescribable  but  perceptible  to 
observant  and  sensitive  people,  an  acute,  watchful,  anxious 
gaze,  averted  when  it  perceives  itself  watched.'  Other  indexes 
mentioned  are,  the  manner  of  carrying  the  head,  firm  set  mouth, 
restless  or  strained  behavior,  compression  or  movements  of 
the  lips,  slight  tightening  of  the  muscles,  sighing,  elongation 
of  the  face,  suspicious,  pumping  questions,  over*assumed  indif- 
ference, inuendo  in  remarks,  chariness  of  compliments,  un- 
guarded words,  drooping  of  comers  of  mouth  or  lack  of  interest 
shown  in  Hsteuiug  to  another's  praise.  One  young  woman 
perceives  jealousy  in  '  the  reserve  nature,  the  flashing  eyes, 
often  sulking  look.  Even  where  these  are  not  seen  there  seems 
to  be  something  in  the  very  air  which  tells  me  of  the  presence 
of  a  jealous  person. ' 

Darwin  says  that  his  correspondents  generally  denied  that 
they  could  recognize  jealousy,  and  thinks  that  envy  and  jeal- 
ousy can  hardly  be  considered  to  have  any  characteristic  ex- 
pression, and  that  the  vague  and  fanciful  phrases  which  poets 
use  in  describing  these  states  is  a  confession  that  they  have  no 
clear  outward  signs.  (9,  p.  79.  p.  262.)  Sir  Charles  Bell  at- 
tempts to  describe  the  facial  expres.sion  of  jealousy  more  fnlly 
than  Darwin  (4,  p.  157),  but  thinks  that  only  poetry  like 
Shakespeare's  can  truly  portray  the  emotion  in  the  vivid  colors 
of  nature,  and  he  considers  it  a  difficult  subject  for  painters. 

By  the  employment  of  accessories  this  difficulty  is  somewhat 
reduced,  and  artists  do  not  altogether  avoid  the  theme.  I  was 
able  to  secure  two  pictures  in  which  it  was  present,  and  these 
I  used  to  test  whether  an  artist  can  really  portray  the  emotions 
of  envy  and  jealousy,  clearly  euough  to  be  correctly  interpreted, 
without  the  assistance  of  a  suggestive  title.  The  first  of  the 
pictures  was  a  colored  art  supplement  by  Geoffroy  from  the 
French  Magazine  L' Illustration  {nnmiro  de  Noil,  1905)  enti- 
tled L'Envie,  supposed  to  represent  an  envious  little  girl, 
intently  following  behind  another  little  girl  of  the  same  age, 
who  was  fortunate  enough  to  be  the  possessor  of  a  coveted 
bunch  of  rosy  cherries.  The  second  picture  was  a  copy  of 
Mme.  Elizabeth  Gardner  Bourgereau's  The  Award  0/  Paris, 
which  represents  a  barefoot  boy  (Paris),  age  about  eight 
years,  presenting  an  apple  to  the  prettiest  of  three  girls.  On 
the  right,  and  in  the  background  is  a  girl  who  is  supposed  to 
be  jealous.  Grasping  her  skirt  with  one  hand,  the  little  finger 
of  the  other  hand  in  her  mouth,  she  looks  upon  the  awarding 
with  askant  eyes.  The  first  picture  was  tried  upon  34  sub- 
jects, the  second  on  1 6.     On  the  first  exposure  only  the  envious 
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or  jealous  ^rl  was  shown,  the  rest  of  the  picture  being 
up.  On  the  fiecond  exposure  the  titles  only  were  con^ 
The  reactions  of  the  subjects  were  eotirely  spontaneon^ 
the  results  showed  little  coutradicion  in  the  results  of  tU 
and  second  exposure,  though  the  interpretations  wernj 
definite  wheu  the  complete  picture  was  shotvn.  Higbteeo 
of  the  24  guessed  cupidity  (or  its  equivalent),  and  18  ouU 
mentioned  interest,  as  being  the  expression  on  the  face  ■ 
VBnvit  girl.  Other  judgments  were  scattered  and  stated 
surprise,  stealth,  etc.  Cupidity  as  meaning  strong  desi] 
akin  to  envy,  so  we  should  have  to  cal  I  th  is  a  pretty  good  re< 
>'ifte«?n  out  of  16  correctly  uieulioned  jealousy  (mostly  din 
by  that  name)  in  the  case  of  the  second  picture  ;  six  usw3 
word  envy  also,  four  mentioned  shyness,  fourfevcnge.  t 
row,  ten  sulkiness.  So,  as  far  as  the  results  of  this  lit 
go,  we  may  conclude  that  envy  and  jealousy  have  a 
acteristic,  readable,  emotional  expression,  at  least  in  the  : 
Analysis  of  Jealousy  as  a  Mental  State,  Several  Hoc 
evidence  may  be  adduced  to  show  that  jealousy  is  not  a  sii 
mental  state.  Spinoza  spoke  of  it  as  '  a  vacillation  oi 
mind;'  James  Martineau  as  an  '  ulterior  componnd;'  Bhap 
DAs  makes  it  a  mixture  of  love  and  hate;  Irons  calls  it  a  < 
plex  state  ;  Ribot,  a  'binary  compound  derived  from  the  < 
position  by  mixture  of  heterogeneous  and  divergent  elema 
As  not  infrequently  happens,  the  poets  have  already  fnru 
a  better  characterization  than  any  psychologist  can  pre 
Shakespeare  sums  it  all  up,  according  to  Fiock,  in  hii 
lines. 

'  But,  O  what  damned  mlnutei  tells  he  o'er 
Who  dotes,  yet  doubts,  suspects,  yet  stronglT  love*. 

W.  Collins  in  his  Ode  to  Passion,  it  seems  to  me,  has  do 
well: 

'Thy  nambers,  JealoDsy,  to  nought  were  fixed: 

Sa<l  proof  of  thy  distressful  state ; 
Of  cliBering  themes  the  veeriug  song  was  mixed  ; 
And  uow  it  courted  Love,  now  raving  called  on  Hate/ 

Our  returns  abundantly  bear  out  this  conception  of  jeal 
and  give  us  some  idea  of  what  are  the  differing  themes, 
hundred  and  twenty-two  persons  in  their  introspective  acco 
mentioned  anger,  as  one  of  the  elements.     This  heads  the  U 
Eighty-four  mention    self-pity;    32,  grief    sadness,    so; 
melancholy,    dejection,    despondency;    60,    mortification,' 
fear  and  anxiety;  55,  hatred,   revengeful  thoughts,  des; 
injure,  rancor  ;  ai,  sulking,  impulse  to  flee  from  the  irritatt 
situation,  desire  to  seclude  self  and  to  cry;  21  mention  oil 
feelings  not  falling  under  the  above  heads.     In  one  given  iq 
vidual,  whatever  brand  of  jealousy  he  may  have,  the 
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is  even  for  him  a  veering  thing,  with  now  this  element  now 
that  element  prominent.  And  between  individuals  the  per- 
mutations are  many.  Anger,  self-pity  and  grief  constitute  the 
most  usual  combination,  and  the  resultant  jealousy  falls  into 
the  sthenic  or  asthenic  type,  according  as  the  6rst  or  last  ele- 
ment is  predominant.  The  two  grand  divisions  are  'the  jeal- 
ousy which  suffers  and  the  jealousy  which  is  angry,'  but  either 
anger  or  grief  may  be  lacking  in  any  given  state. 

We  shall  not  push  our  analysis  until  we  have  cited  some 
concrete  descriptions,  by  persons  who  themselves  have  under- 
gone the  experience  of  jealousy*. 

P  22.  Jealoa&y  usually  arouses  in  me  a  reeling  of  >elf-pity,  anxiety 
or  fear,  rarely  any  of  the  other  more  violent  emotions.  The  attack 
may  be  sudden  or  it  may  be  the  reaction  from  &ome  previous  strong 
feeling.  The  sudden  attack  comes  and  Koes  quickly.  My  hands 
always  grow  cold.  A  sudden  chilly  sensation  of  the  spinal  colnmo 
has  ODce  in  a  while  accompanied  the  attack. 

F  22.  I  simply  felt  a  heavy,  sinking  feeling  all  through  mc;  hated 
everybody,  and  was  very  nervone;  often  sulked. 

M  23.  I  felt  exceedingly  pained  at  being  surpassed  in  any  kind  of 
play  and  also  in  love.  Toward  a  rival  in  love,  I  felt  that  he  was  cruel 
to  all,  unfit  for  his  high  position.  I  killed  him  often  and  often  com- 
mitted suicide. 

F  20.  I  can  scarcely  describe  how  I  feel.  I  get  desperately  'bine/ 
also  feel  pity  for  my  miserable  self,  and  these  are  about  the  only 
times  that  I  ever  cry;  I  just  want  to  go  off  somewhere  and  hide.  The 
attack  comes  in  a  flash;  merely  an  action  or  word  on  the  part  of  the 
person  may  bring  it  on,  and  make  me  miserable  for  a  week  and  often 
much  longer.  Once  in  its  throes,  self-control  is  of  no  avail;  it  simply 
has  to  wear  off  of  its  own  accord. 

F  18.  At  first  I  could  n't  cry.  I  jnst  shook  with  sobs  and  then  I 
cried  as  though  my  heart  would  break,  fell  on  my  knees  and  began  to 
pray. 

F  18.  When  I  am  jealous  my  muscles  feel  stiff,  my  heart  beats  fast 
and  I  feel  as  though  I  could  not  draw  my  breath.  Sometimes  it  seems 
as  though  my  heart  really  aches. 

F  19.  The  attack  comes  on  suddeulv;  when  by  some  word  or  act  I 
am  led  to  think  I  am  not  firxt  in  the  third  party's  affection,  a  pang,  a 
sort  of  darting  pain,  goes  through  my  heart,  my  face  clonds  over,  my 
lips  compress,  a  chill,  stony  feeling  comen  over  me,  and  I  pity  myself. 
If  I  have  anything  in  my  hands  I  clench  it  tightly.  The  pain  darts 
through  In  a  second  and  then  I  try  to  shake  off  the  resnltiug  numb 
feeling.  The  spell  lasts  about  five  minutes;  after  the  spell  I  am 
depressed. 

F  22.  When  I  am  jealous  there  seems  to  be  somethiug  griping  my 
heart.  That  Is  all.  I  feel  no  anger,  no  desire  to  injure,  just  a  feeling 
as  if  my  heart  would  break.  There  is  a  lump  in  my  throat.  I  brood, 
bat  never  give  si^cs  of  my  jealousy  outwardly,  and  I  confess  that  I 
can't  very  well  dnvc  away  the  feeling. 

F  19.     I  feel  very  angry.     My  face  gets  very  red.     I  can  almost  feel 
my  blood  boil ;  by  this  I  mean  I  have  a  queer  sensation  in  my  body. 
I  was  grieved  and  also  felt  fear.     T  felt  as  though  I  could  tear  my ' 
rival  to  pieces. 

M  ^i.  Attack  Is  never  acute  or  spasmodic  as  far  as  to  bodily  mani- 
festations, bat  I  have  often  had  a  sadden  rush  of  the  feeling  which 
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is  even  for  him  a  veering  thing,  with  now  this  element  now 
that  element  prominent.  And  between  individuals  the  per- 
mutations are  many.  Anger,  self-pity  and  grief  constitnte  the 
most  usual  combination,  and  the  resultant  jealousy  falls  into 
the  sthenic  or  asthenic  type,  according  as  the  first  or  last  cle- 
ment is  predominant.  The  two  grand  divisions  are  'the  jeal- 
ousy which  suffers  and  the  jealousy  which  is  angry,'  but  either 
anger  or  grief  may  be  lacking  in  any  given  state. 

We  shall  not  push  our  analysis  until  we  have  cited  some 
concrete  descriptions,  by  persons  who  themselves  have  under- 
gone the  experience  of  jealousy. 

F  32.  Jesloatty  uaually  arouses  in  me  a  fccHiiK  of  lelf-pJty,  anxiety 
or  fear,  rarely  any  of  the  other  more  violent  emotions.  The  attack 
may  be  aactden  or  it  may  be  the  reaction  from  some  previoua  itrong 
feeling.  The  sudden  attack  comes  and  ^ocs  quickly.  My  hands 
always  grow  cold.  A  sudden  chilly  sensation  of  the  spinal  column 
has  once  in  a  while  accompanied  the  attack. 

P  33.  I  simply  felt  a  heavy,  sinking  feeling  all  through  me;  hated 
everybody,  and  was  very  nervous;  often  sulked. 

M  23.  I  felt  exceedingly  pained  at  being  surpassefl  in  any  kind  of 
play  and  also  in  love.  Toward  a  rival  in  love,  I  felt  that  he  was  cruel 
to  all,  unfit  for  his  high  position.  I  killed  him  often  and  often  com- 
mitted suicide. 

F  ao,  I  can  scarcely  describe  how  I  feel.  I  get  desperately  'blue,' 
also  feel  pity  for  my  miserable  self,  and  these  are  about  the  only 
times  that  I  ever  cry;  I  just  want  to  go  ofi  somewhere  and  hide.  The 
attack  comes  in  a  flash;  merely  an  action  or  word  on  the  part  of  the 
person  may  bring  it  on,  and  make  me  miserable  for  a  week  and  often 
much  longer.  Once  in  its  throes,  aelf-coutrol  is  of  no  avail;  it  simply 
halt  to  wear  off  of  its  own  accord. 

F  18.  At  first  I  conld  n't  cry.  I  just  shook  with  sobs  and  then  I 
cried  as  thoogb  my  heart  would  break,  fell  on  my  knees  and  began  to 
pray. 

F  18.  When  I  am  jealous  my  muscles  feel  stiff,  my  heart  beats  fast 
and  I  feel  as  though  I  could  not  draw  my  breath.  Sometimes  it  seems 
as  though  my  heart  really  aches. 

F  19.  The  attack  comes  ou  suddenly;  when  hy  some  word  or  act  I 
am  led  to  think  I  am  not  first  in  the  third  party's  affection,  a  pang,  a 
sort  of  darting  pain,  goes  through  my  heart,  my  face  clouds  over,  my 
lips  compress,  a  chill,  stony  feeling  comes  over  me,  and  I  pity  myself. 
If  I  have  anything  in  my  bands  I  clench  it  tightly.  The  paiu  darts 
through  in  a  second  and  then  I  try  to  shake  off  the  resulting  numb 
feeling.  The  spell  lasts  about  five  minutes:  after  the  spell  I  am 
depressed. 

F  23.  When  I  am  jealous  there  seems  to  be  somethiug  griping  my 
heart.  That  is  all.  I  feel  no  anger,  no  desire  to  injure,  just  a  feeling 
as  if  my  heart  would  break.  There  is  a  lump  in  my  throat.  I  brood^ 
but  never  give  signs  of  my  jealousy  outwardly,  and  I  confess  that  I 
can't  very  well  drive  away  the  feeling. 

F  19.  I  feel  very  angry.  My  face  gets  very  red.  I  can  almost  feel 
my  blood  boil ;  by  this  I  mean  I  have  a  queer  sensation  in  my  body. 
I  was  grieved  and  also  felt  fear.  I  felt  as  though  I  could  tear  my 
rivol  to  pieces. 

M  31.  Attack  is  never  acute  or  spasmodic  as  far  as  to  bodily  mani- 
festations, but  X  have  often  had  a  sudden  rush  of  the  feeling  which 
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envy  witheia  «t  aaetfwr's  jej.'  'Bott  is 
ditta«e.'  'Eott  is  the  djspeyaM  of  the  Mind.* 
'Socbing  can  aHay  tbe  nge  of  faitiiic  esry.'     <  Wi 

r  is  onrftta^peoiis,  bat  wfao  is  able  to  ■! 
Tbe  enrkms  man's  face  grows  slurp  and  his  eyes  1 
pines  at  good  poasesaed.'     (Oowper.)     'A: 
liie  of  the  flesh;    but  envy,   the  rottcmieas  of  j 
(Bible.) 

Shakespeare  varioosl j  calls  envy,  black,  deril^ 
ater;  aad  speaks  of  'Lean-fisoed  Barj  in  hcr 
and  of  *tbe  brinish  bowels  of  some  ecriotis  surge' 
'hatefnl  eovy*  'bowls,'  is  'pale'  and  looks  'wan/ 
Envy  drops  ber  snakes.'     Perh^is  tbe  moot  cMtffnm 
masterfal  literary  stndy  of  envy  is  foossd  in  tbe  (*  ^ 


JEALOUSY. 


47S 


logue  by  Robert  Browning,  entitled,  'Soliloquy  of  the  Spanish 
Cloister.'     The  first  stanza  may  be  quoted: 

"Gr-r-r  —  there  yon  go.  my  heart's  abhorreDcel 

Water  ronr  damned  flower  pots,  do! 
If  hate  Itilled  men.  Brother  Lawrence. 

God's  blood,  would  not  mine  kill  you  ! 
What,  your  myrtle  bush  needs  trimming? 

Oh,  that  rose  has  prior  claima  — 
Needi  its  leaden  vase  filled  brimming? 

Hell  dry  yon  up  with  its  flames !" 

Tf  Envy  carries  snakes,  Jealousy  is  itself  a  monster  with 
green  eyes.  In  Japan  it  is  proverbially  associated  with  a 
horned  dragon,  and  the  literal  translation  of  the  Japanese 
phrase  'to  be  jealous'  is  'to  grow  a  horn.'  An  African  proverb 
says,  'A  jealous  woman  has  no  flesh  upon  her  breast,  for  how- 
ever much  she  may  breed  upon  jealousy,  she  will  always  be 
hungry.'  'Jealousy  is  worse  than  witchcraft.'  says  a  European 
proverb.  "Jealousy  is  the  greatest  evil.'  'The  jealous  man 
spreads  his  bed  with  stinging  nettles  and  then  sleeps  on  it.' 
Shakespeare  also  calls  jealousy  a  mad  devil,  and  thinks  *The 
venom  clamors  of  a  jealous  woman  poisons  more  deadly  than  a 
mad  dog's  tooth.'  The  Biblical  description  again,  is  vivid: 
*Love  is  strong  as  death;  jealousy  as  cruel  as  the  grave;  the 
coals  thereof  are  coals  of  fire,  which  hath  a  most  vehement 
flame. ' 

It  is  the  plurality  and  diversity  of  the  elements  in  the  jeal- 
ousy psychosis,  combined  with  their  hyper-personal  character, 
that  makes  it  so  cruel,  so  poignant.  Bhagaven  Dds  is  of  this 
opinion:  'In  its  intenscr  forms,  connected  with  sex-love. 
where  the  Love  ...  is  the  greatest,  the  Hate  is  naturally  at 
its  worst;  the  consequence  is  that  Jealousy  is  an  emotion  which 
may  be  said  to  disturb  the  mind  of  the  human  being,  sway  it, 
tear  it  in  two  more  powerfully  tlian  any  other  emotion,'  (lo. 
p.  83.)  James  ob.serves  that  the  strain  on  actors  playing  the 
part  of  the  jealous  Moor  iu  Othello  is  exceedingly  severe. 
'Coleman  was  always  physically  prostrate  after  the  play  and 
could  not  get  a  pigment  which  would  stay  on  his  face.'  (24, 
Vol.  2,  p.  465.) 

But  through  the  heart 
Should  Jealousy  its  venom  once  diffuse 
'T  is  then  delightful  misery  no  more. 
But  agony  unmixed,  incessant  gall. 
Corroding  every  thought  and  blasting  all 
Love's  paradise. 

It  has  been  named  the  'King  of  Torments,'  and  Spenser  says, 
'Of  all  the  passions  of  the  mind  thou  vilest  art,'  Finck  is 
probably  right  when  he  calls  it,  'The  keenest  agony  known  to 
mankind.' 
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Genetic  development  and  scope  of  jealousy.     Much  of   this 
peculiar  anguish  is  due  to  the  fact  that  jealousy,  at  least  in  its 
intenser  forms,  is  the  aculest  hyperself  feeling,   the  keenest 
self-consciousness  experience,  which  falls  to  the  lot  of  mao. 
It  is  pre-eminently  an  anti-social,  self-regarding  emotion.      In 
tracing  its  genesis,  we  should,  therefore,  go  back  to  the  most 
primitive  feelings  of  self  in  the  evolutional  scale.     "In  a  certain 
sense,"  according  to  J.  W.  L.  Jones,   "self-consciousness  is 
coeval  with  consciousness  itself"     (25,  p.   38.)     The    lower 
animals  cannot,  of  course,  be  credited  with  a  self-consciousness 
so  highly  developed  as  to  be  conscious  of  'the  subject  whose 
activity  is  the  subject's  object;'  but  for  our  purposes  a  broader 
conception  than  this  will  be  serviceable.     We  shall  consider  all 
feelings   connected  with    the  instinct  of  j<r^-preser\'ation  and 
^f^-aggrandizemeiit.  as  either  implicitly  or  explicitly   repre- 
senting a  self-feeling.     The  very  definitions  of  the  most  pri- 
mary and  irreducible  animal  feelings  like  anger  and  fear,  bring 
in  this  ascription  of  a  self.     Anger  is  called  i^'^-aggressive; 
fear,  ^ir^-defensive.     Thus  Stanley  says,  "In  fear  there  is  an 
elimination  of  oneself  from  the  injury,  in  anger  elimination  of 
the  injury  from  oneself." 

lu  the  human  self-feeling,  according  to  Ribot.  the  primary 
fact  is  "the  feeling  .  .  of  personal  strength  or  weakness  with 
the  tendency  to  action  or  arrest  of  action."  Now  it  is  within 
the  bounds  of  caution  to  attribute  to  all  conscious  animals  a 
corresponding  self-feeling,  meaning  iherebj'  the  halo  of  pleas- 
ure-pain feeling  which  attaches  to  iutra-organic  functioning 
and  adjustment  to  environment.  The  base-line  of  the  self- 
feeling  will  be  physical  comfort  and  discomfort,  but  its  exact 
nature  must  be  left  to  individual  conjecture. 

The  first  rudimentary  emotions  to  heighten  this  self-feeling 
are  waves  of  fear  and  anger.  When  these  are  unblended,  un- 
differentiated,we  have  nothing,  as  yet,  which  may  legitimately 
be  called  jealousy.  But  when  by  reason  of  more  and  more 
complex  rivalry  situations,  which  higher  organisms  have  to 
meet,  these  two  feelings  oscillate,  conflict  or  combine  with 
other  elements,  there  may  result  those  peculiar  states  of  antag- 
onism and  discomfiture,  which,  because  of  their  peculiarity, 
should  be  called  jealousy.  The  creature  becomes  jealous  when 
the  domain  of  self  is  trespassed  upon  by  a  rival,  or  threatens  to 
be  so  trespassed.  The  self-sufficiency,  complacency,  security 
of  some  well  protected,  stolid  beasts,  suggest  anything  but 
jealousy;  and  their  serenity  is  surely  farther  removed  from  such 
a  state  than  the  chronic  watchfulness  and  trepidation  of  so 
many  preyed-upon  fauna. 

Whatever  may  be  the  character  of  the  sense  of  self  in  the 
higher  animals,  certain  it   is.  that  they  act  as  though  their 
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homes,  their  feeding  grounds,  their  eggs,  their  cubs,  proven- 
der and  mates  were  very  parts  and  parcels  of  themselves. 
Galtou's  brilliant  description  of  the  sociability  of  the  South 
African  ox  forcibly  strikes  us  as  being  a  parallel  of  what  bap- 
pens  in  the  human  family  when  a  man  suddenly  finds  the 
cherished  domain  of  self  sundered  by  the  triumph  of  a  rival 
lover  or  business  competitor.  "An  ox  when  separated  from 
his  herd  exhibits  every  sign  of  mental  agony,  his  glance  is  rest- 
less and  anxious  and  is  turned  in  succession  to  different  quar- 
ters ;  his  movements  are  hurried  and  agitated  and  he  becomes 
a  prey  to  the  extremest  terror.  .  .  .  (he)  cannot  endure  even 
a  momentary  separation  from  his  herd.  He  strives  with  all 
his  might  and  maiu  to  get  back,  and  when  he  succeeds  he 
plunges  into  the  middle  to  bathe  bis  whole  body  with  the  com- 
fort of  closest  companionship."  Who  will  deny  that  this  bo- 
vine behavior  closely  resembles  the  frenzy  of  human  jealousy, 
and  indicates  the  capacity  of  even  a  quadruped  to  feel  shrink- 
age of  self  and  to  take  comfort  in  the  restoration  of  self  ?  The 
psychology  of  animal  jealousy,  then,  reduces  itself  to  this :  a 
sense  of  self  highly  enough  developed  to  feel  imminent  or  ac- 
complished deprivation  in  situations  of  rivalry. 

Now  in  children,  as  in  animals,  we  should  expect  the  first 
forms  of  jealousy  to  be  very  rudimentary.  If,  as  seems  to  be 
the  case,  the  first  manifestation  of  the  proprietary  instinct  is 
toward  the  maternal  breast,  we  may  look  there  for  our  earliest 
human  jealousy.  So  far  as  the  infantile  sense  of  self  is  con- 
cerned, it  consists  in  the  swaddling  period,  of  bodily  feelings 
of  comfort  or  discomfort,  indudiug  everything  external  to  the 
body  which  becomes  connected  with  its  physical  welfare,  such 
as  the  breast,  the  nurse's  face,  the  father's  shining  spectacles, 
the  lullaby,  etc.  These  alterior  factors  are  probably  earlier 
and  more  intimately  parcel  of  the  dawning  feeling  of  self  than 
the  infant's  own  hands  and  feet.  At  any  rate  it  is  true,  as 
Baldwin  says.  "To  be  separated  from  his  mother  is  to  lose 
part  of  himself,  as  much  so  as  to  be  separated  from  a  hand  or 
foot." 

It  is  evident  that  young  infants  have  a  sense  of  self  su£5- 
cieutly  real,  to  be  able  to  feel  the  pangs  of  deprivation,  beyond 
mere  organic  hunger.  At  the  earliest  stage  it  is  solely  a  sensi- 
tiveness to  dispossession  of  things  material,  which  minister  to 
the  instincts  of  food  and  play,  and  for  several  years  lusty  infan- 
tile fights  are  waged,  on  account  of  a  jealous  regard  for  these 
things.  But  surprisingly  early  we  have  the  dawn  of  some- 
thing which  contains  the  promise  of  higher  forms  of  jealousy. 
This  is  the  social  sense.  The  following  is  taken  from  the 
manuscript  notes  of  Dr.  T.  L.  Smith,  on  the  Japanese  baby, 
Kiku.     ' '  Her  social  sense  appears  to  have  been  an  early  devel- 
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opment,  for  Dr.  C.  A.  Osborne  reports  that  she  cried  at 
left  alone  and  showed  signs  of  content  at  having  some  one  i 
while  in  the  hospital  (age  three  weeks).  The  first  incides 
however,  which  seems  to  show  a  distinct  clement,  is  recordl 
in  the  1 6th  week,  when  she  was  very  much  interested  in 
rattle  for  about  ten  minutes,  but  ever^*  few  minutes  turn* 
away  from  it.  looked  up  into  my  face  with  a  smile,  and  the 
turned  back  to  the  rattle.  This  suggests  a  seeking  for  syo 
pathy,  though  probably  in  a  very  rudimentary  form."  Sine 
then  Dr.  Smith  has  noticed  a  fretting  cry,  not  of  bodily  di 
comfort,  but  of  emotional  distress,  when  Kiku's  mother  woul 
suddenly  leave  the  room  or  would  attend  to  the  typewriu 
instead  of  to  the  baby.  Is  Kiku  jealous  of  tbe  typewriter 
The  very  suggestion  of  the  question  shows  that  we  are  dealii 
here  with  something  which  may  develop  into  true  jealous 
soon  as  the  sense  of  self  becomes  sufficiently  ejective. 

Miss  Shiun  noted  the  same  fact  in  her  niece  at  about  111 
same  age.  "It  was  about  ten  days  before  the  end  of  the  mont 
(sixth  month)  that  she  first  showed  a  decided  emoticnal  dt 
pend^nce  on  her  mother.  She  had  been  separated  from  her  ft 
some  time  (by  a  tedious  dentist's  engagement)*  had  becom 
hungrj'  and  sleepy  and  had  been  frightened  by  an  abruf 
stranger.  At  last  she  settled  into  a  pitiful,  steady  crying,  sto; 
ping  at  every  angle  in  tbe  corridor  where  I  walked  with  hcl 
and  watching  eagerly  till  it  was  turned,  then  breaking  oo 
anew  when  her  mother  did  not  prove  to  be  around  the  comei 
This  tragic  experience  left  a  much  deeper  mark  than  the  phj 
sical  woes,  and  for  some  days  the  baby  watched  her  mothc 
rather  anxiously  as  if  she  feared  she  might  lose  her  again  unles 
she  kept  her  eyes  constantly  on  her."  (37,  p.  180.)  Th 
baby's  emotional  dependence  was  a  sign  other  capacity  to 
and  to  feel  the  deprivation  of  something  that  ministers  to  self 
a  capacity  which  is  at  the  bottom  of  all  jealousy,  animal  or 
man.  material  or  aflfectional. 

PaolalvOmbroso's  explanation  of  infantile  jealousy,  it  seen 
to  me.  is  in  harmony  with  the  general  interpretation  of  jea] 
ousy  here  offered.  'The  fuudameutal  law  of  child  psycholog 
which  co-ordinates  and  explains  the  facts  of  child  life  is  th 
strong  sense  of  j^^-conscrvation  and  w^-protection,  the  jealon 
care  with  which  the  child  seeks  to  preserve  himself  from  even 
thing  which  can  binder  or  impede  even  io  the  slightest  degxc 
his  development. '  'The  child  lovesmerely  becauseof  immediat 
benefit  and  pleasure  conferred  upon  him.'  Lombroso  cites  a 
an  example  a  very  good,  intelligent  child  who  all  at  once  becan 
fiercely  jealous,  when  having  broken  his  leg  he  had  to  stay  2 
bed  more  than  a  month,  and  could  no  longer  endure  that  hi 
little  sister  should  come  into  the  room,  to  take  his  motfae 
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attention  in  the  slightest  degree.  Later  this  child  in  giving  an 
account  of  this  jealousy  which  was  short  lived,  said,  "I  love 
Lia  now,  but  when  1  was  ill  I  did  not  love  her." — 'In  thiscase 
is  seen  in  schematic  form,  whatjealousy  really  is,'  thinks  Lora- 
broso  ;  'a  child  becomes  jealous. when  he  is  weaker,  when  there 
is  awakened  in  liim  a  more  imperative  need  of  being  supreme 
in  affection  and  gathering  to  himself  all  the  benefit.'  (30, 
ch.  I.) 

Without  attempting  to  trace  in  detail  the  dialectic  of  the 
developing  personal  self  from  infancy  on,  it  may  be  said  that 
by  impingement  upon  a  social  environment,  the  sense  of  self 
deepens  and  expands,  becomes  more  of  a  socius  ;  and  the  na- 
ture of  the  jealousy  experience  grows  pari  passu  complex. 
Jealousy,  as  one  correspondent  stated  the  case,  is  'an  important 
phase  of  the  divine  spirit  of  selfishness,  which  is  identical  with 
the  instinct  of  self-preservation.'  It  may  also  be  subsumed  un- 
der the  protean  conceptions  of  property  and  of  pride.  It  is  the 
instinct  of  appropriation  embarrassed  by  a  rival,  the  impulse  of 
domination  obstructed,  the  pleasure  of  triumph  denied  (or 
threatened):  it  is  thwarted  pride.  It  constitutes  the  substratum 
of  a  multitude  of  childhood  foibles,  adult  littlenesses  and 
exactions,  and  is  a  motive  in  many  situations,  where  we  do  not 
ordinarily  consider  that  it  exists  at  all.  Many  children's  lies, 
I  should  say,  spring  from  a  tendency  to  level  down  inequalities, 
to  dominate  in  spite  of  everything,  and  are  crude  expedients 
whereby  the  child  saves  himself  from  the  pangs  of  inferiority 
or  self  insufficiency.  Dr.  Steinmetz's  theory  of  revenge  makes 
it  a  desire  to  enhance  self-feeeling.  and  many  of  the  uncanny, 
malicious  acts  of  children  are  prompted  by  such  a  revengeful 
jealousy.  Thus  we  have  the  gelting-even,  the  paying-back 
psychoses,  the  calling  names,  making  faces,  the  don't-speak 
snubbing,  so  plainly  prevalent  among  children, — and  grown 
ups.  Calling  a  fortunate  rival  a  scamp,  or  making  some  false 
accusations  concerning  his\Hctory,  repaying  slight  by  another 
slight,  establishes  something  of  an  equalization,  and  wheedles 
aelf-pride.  A  nice  white  apron  is  a  glaring  sign  of  superiority 
of  Mary  over  Jane  ;  but  a  daub  of  mud  soon  .-^ets  matters  right 
for  Jane.  If  we  cannot  exalt  ourselves  we  humiliate  others, 
and  make  ourselves  worthy  by  making  them  feel  cheap  ;  the 
net  result  is  the  same :  a  more  non-irritatiug  level.  Similarly, 
adolescents  are  prone  to  resort  to  extreme  ruses  all  for  the  sake 
of  forestalling  the  bitter  sense  of  being  outdone. 

Revenge  is  exercised  for  the  same  general  reason  that  we 
desire  restitution,  when  we  crave  forgiveness  on  the  one  hand 
or  exact  apology  on  the  other.  The  administration  of  justice 
e\'en  is,  or  historically  was,  motivated  in  part  by  jealousy.  Tat- 
tling is  akin  to  revenge.     Tattling,  especially  on  rivals  and 
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teacher's  'pets,*  is  an  inveterate  tendency  among  children.  It 
is  the  coanterpart  to  the  gossip  phychosis  of  Iheir  elders.  Both 
are  colored  by  feelings  of  elation,  superiority,  smugness  ;  the 
self  is  flattered  and  dark  hues  are  painted  upon  other  selves  to 
heighteu  the  contrast.  Rumor  is  a  pipe,  and  one  of  the  winds 
which  blows  it  is  jealousy.  Someone  has  said  rather  cynically, 
'Envy  will  be  a  science  when  it  learns  the  use  of  the  micros- 
cope.' Nothing  .so  sharpens  eyes  and  tongues  as  envy  and 
jealousy.  'Bad  eyes  see  no  good;'  sharp  tongues  derrogate 
and  are  sarcastic. 

Why  are  gossipers,  and  mauy  other  people,  so  inordinately 
stingy  with  praise  ?  Why  do  compliments  and  congratulations 
so  often  give  a  tug  at  our  heartstrings  when  they  are  reluctant- 
ly released?  Because  there  is  a  jealous,  ever  comparing  sense 
of  self-conservation,  so  sensitive  that  it  suffers  from  the  mere 
comparisons  it  makes  in  favor  of  another  self.  Why  do  we 
take  slights  so  to  heart?  Why  do  children  take  hazardous 
dares  so  readily?  Why  do  we  resent  taunts,  aud  indeed  charges 
of  jealousy?  \Vhy  cannot  some  natures  brook,  the  slightest 
criticism  or  disobedience  or  accept  the  kindest  advice?  And 
what  is  the  psychological  reason  for  our  strong  aversion  to 
pre.sumptiveness?  There  is  nothing  so  intrinsically  or  ethically 
despicable  in  mere  conceit,  to  warrant  our  tingliug  contempt 
for  it,  and  ourdiscomfort.  Rather,  our  irritation  is  unreasoned, 
ab-snrdly  out  of  proportion  to  the  cause;  the  reaction  is  one  of 
instinctive  jealousy. 

Normally  the  intensity  of  all  our  jealousy  should  be  inverse- 
ly proportional  to  the  degree  of  security  we  feel.  But  this 
instinct  has  such  a  momentum  behind  it.  that  often  its  intensity 
proves  ridiculously  great  when  measured  by  the  triviality  of 
the  exciting  event.  This  is  because  in  the  stale  of  nature 
jealousy  was  frequently  associated  with  life  and  death  situations, 
aruusiug  the  creatures  to  their  crudest  ferocity;  the  most 
ferocious  were  victorious  and  left  offspring;  they  were  our  an- 
cestors. As  Othello  most  significantly  said,  "Nature  would 
not  invest  herself  in  such  shadowing  passion,  without  some 
instruction. ' '  Almost  every  mother  is  extremely  sensitive  about 
any  judgment  passed  upon  or  treatment  shown  her  children, 
who  are  so  much  parcel  of  herself.  Here  the  jealousy  probably 
gets  an  impetus  from  the  many  ages  of  discipline  in  the  prehu- 
man epoch ,  when  every  breeding  season  called  out  in  the  female 
an  impulse  to  watch  and  to  protect.  The  most  pitiful  dis- 
crepancies between  stimulus  and  reaction,  however,  come  out 
in  the  pathological  sexual  cases,  where  the  victim  is  'as  jeal- 
ous as  Ford  that  searched  a  hollow  walnut  for  bis  wife's  leman.' 
(Shakespeare. ) 

As  one  self  contracts,  the  other  self,  which  is  the  cause  of  the 
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shrinkage,  enjoys  a  corresponding  expansion  and  tends  to  dis- 
play and  show  off  its  power,  and  our  correspondents  often 
confess,  that  they  feel  elated,  exultant,  proud,  patronizing, 
delighted,  self-satisBed,  domineering,  and  triumphant,  when 
they  realize  that  another  is  :jeaIons  of  them.  One  calls  it  *a 
wicked  feeling  of  triumph  and  elation.'  Another  says,  'I  feel 
a  certain  glory  iu  the  fact.  I  desire  to  exercise  what  power 
tbis  jealousy  may  give  me  to  increase  the  feeling.'  Still  an- 
other writes,  When  I  know  a  person  to  be  jealous  of  me,  1  am 
triumphant  and  happy.  I  feel  cruel  and  try  to  make  her  more 
jealous.  It  makes  me  feel  wicked  but  it  is  a  delightful  seusa- 
tion.'  In  pathological  cases,  such  egotism  at  another's  ex- 
pense is  greatly  exaggerated,  and  the  paranoiac  finds  pleasure 
and  fear  in  the  delusion  that  the  whole  world  is  envious  or 
jealous  of  him. 

Instinct  and  human  social  organization  have  conspired  to 
make  the  self  sensitive.  That  this  self,  to  which  we  are  so 
often  referring,  is  no  metaphysical  abstraction,  but  a  psycho- 
logical reality,  most  intimately  concerned  in  the  jealousy  com- 
plex, is  shown  by  the  fact  that  se/f-pity  is  so  frequently  part  of 
the  psychosis.  The  presence  of  this  self-pity  reveals  the  pe- 
culiar subjectivity,  which  differentiates  jealousy  from  the  sim- 
pler, more  objective  emotions.  For  jealousy  in  its  higher 
forms  is  not  like  anger,  a  whole-souled  i^K/z^a/i/ reaction,  but 
is  full  of  schism,  conflict,  and  introspection.  The  soul,  as  it 
were,  splits,  and  by  a  miracle  both  cruel  and  comforting,  sub- 
jects itself  to  its  own  examination,  puts  itself  upon  a  rack, 
gloats  over  its  own  sufferings,  partakes  in  them,  and  pities 
them.  If  there  ts  any  glint  of  luxury  in  jealousy  it  is  by  vir- 
tue of  the  self-pity. 

"A  man's  Self."  says  James,  "is  the  sura  total  of  alt  that  he 
can  call  Ats,  not  otily  his  body  and  his  psychic  powers,  but  his 
clothes,  his  home,  his  friends,  etc."  (24. Vol.  i,  p.  291.)  The 
more  highly  orgauized  aud  extensive  this  self  is.  the  more 
scope  and  depth  it  gii'es  to  jealousy.  Wheu  a  self  expands 
wide  enough  to  include  not  only  family,  but  race  and  nation,  a 
man  may  come  to  be  hateful  or  jealous  toward  rival  races  and 
nations.  "The  most  peculiar  self  which  one  is  apt  to  have." 
however,  says  James,  "is  in  the  mind  of  the  person  one  is  in 
love  with.  The  good  or  bad  fortune  of  this  self  cause  the  most 
intense  elation  and  dejection."  Although  a  miser  may  feel 
'personally  annihilated' at  the  loss  of  his  beloved  gold  pieces, 
and  though  the  news  of  a  wrecked  fortune  may  bring  a  cata- 
iclysm  to  the  personality  of  a  bu.sine5S  man,  the  most  dramatic 
[^and  instinctive  exhibitions  of  the  'property  psychosis,'  of  jeal- 
^ousy  are  in  regard  to  the  peculiar  kind  of  self,  mentioned  by 
James,     Every   lover   will  freely  declare  that  the  better  and 
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greater  half  of  his  self,  is  that  immeasurably  precious  portion  of 
personal  property,  the  object  of  his  love.  On  the  principle  of 
no  lave,  no  jealousy  (which  is  a  proverb  in  Italy,  France  and 
Germany),  the  greater  the  love,  the  greater  will  be  the  jealousy. 
Let  any  rival  break  in  upon  the  harmony  of  love,  and  the  per- 
turbation will  correspond  to  the  power  and  complexity  of  the 
original  feeling. 

Finck  makes  jealousy  one  of  the  14.  indispensable  overtones 
or  ingredients  that  go  to  make  up  modern  romantic  love.  For 
bim.  jealousy  is  a  savage  Cerebus,  the  watch  dog  of  Monopo- 
lism, which  latter  is  the  proprietary  ingredient.  "A  genuine 
Romeowantsjuliet  and  nothing  butjuliet."  "I  had  rather  bea 
toad,  and  live  upon  the  vapor  of  a  dungeon,"  said  the  jealous 
Moor,  "thau  to  keep  a  corner  in  the  thiug  I  love,  for  other's 
uses."  Why  this  terrific  monopoly  ?  Psychologically,  because 
the  Loved  One  is  in  very  truth  the  Self,  and  jealous  monopoly  is 
but  self-conservation.  The  straits  to  which  iutrusiou  into  this 
most  sacred  shrine  of  self  will  drive  the  outraged  man.  litera- 
ture and  life  abundantly  illustrate.  He  may  kill  one,  or  two,  or 
three  persons  :  bis  rival,  his  idol,  himself.  To  kill  the  first  is 
simple,  instinctive,  defensive,  man-slaughter;  to  kill  his  beloved 
is  really  dire  suicide,  but  seems  to  him  warranted,  and  to  next 
wipe  out  the  miserable  remnant  of  self  that  is  then  left  in  him, 
only  completes  the  suicide.  He  may  kill  in  mere  reflex,  brutal 
rage,  or  in  cold-blooded  bitterness;  but  he  may  also  kill  in  love, 
as  surely  did  Porphyria's  lover  in  that  beautiful,  or  at  least 
aesthetic  murder,  described  by  Browning. — Her  yellow,  golden 
hair  "I  wound,  three  times  her  little  throat  around,  and 
strangled  her.  No  pains  felt  she;  lam  quite  sure  she  felt  no 
pain.  As  a  shut  bud  that  holds  a  bee,  I  warily  opened  her 
lids:  again  laughed  the  blue  eyes  without  a  stain.  And  I  uo- 
tightened  next  the  tress  about  her  neck;  her  cheek  once  more 
blushed  beneath  my  burning  kiss." — Well  may  the  poet  ask, 

How  conies  tbis  gentle  concord  {q  the  world. 
That  faatred  la  so  far  from  jealousy? 

At  the  lowest  end  of  the  gcuetic  scale  is  the  auimal  rage  of 
sexual  rivalry,  at  the  highest  end,  an  angerless  jealousy,  all 
motivated  and  swallowed  up  in  love, — "a  kindof  godly  jealousy, 
which  I  beseech  you,  call  a  virtuous  sin." 

IIL  The  Spbciai.  Aspects  of  Jealousy. 

Pathology  of  jealousy.  This  is  a  painfully  interesting 
chapter  and  has  received  the  lion's  share  of  scientific  treatment. 
Some  may  be  disposed  to  argue  that  ali  jealousy  is  pathologi- 
cal, like  the  Frenchman  who  said,  '*Lajalousie  est  ia  soeur  de 
t amour,  comvu  U  diable,  est  lefrire  des  anges. "     Indeed,  Ribot 
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quotes  a  contemporary  writer  wbo  deSnes  jealousy  as  "a  mordid 
fear  passing  from  inert  stupidity  to  active  or  passive  rage," 
Maiitegazza  called  it  *'a  constitntional  psychological  malady." 
Burton  styled  it  ''a  bastard  branch  of  love  melancholy.'*  (7,  p. 
626.)  But  granting  that  there  is  a  normal  jealousy,  it  will  still 
be  difficult  to  determine  where  the  same  ends  and  where  the 
Bboormal  begins.  Moreau  makes  five  gradations  of  intensity 
from  the  feeble  jealousy  lo  exaggerated.  (31)  Irabert  dis- 
tinguishes three  degrees:  V obsession,  I* id^e  Jixe  and  U  delire 
tU  ia  Jalousie',  but  he  admits  there  are  so  many  intermediate  de- 
grees that  the  distinctions  are  hard  to  maintain.  Imbert  also 
differentiates  between  idiopathic  and  symptomatic  forms  (22). 
Nosologically,  Fere  and  Dorez  suggest  that  morbid  jealousy  be 
classed  among  the  phobias  (13).  Villers,  however,  thinks  it 
should  he  ranged  in  the  great  group  of  delusions  of  persecution 
(43).  He  would,  accordingly,  make  all  cases  of  the  disease 
varieties  either  of  paranoia  alcholia  or  paranoia  sexuaiis. 

Villers, who  has  made  one  of  the  most  comprehensive  studies 
of  the  subject,  lists  the  causes  for  the  ailection  in  the  following 
.order:  psychic  degeneration,  alcoholism,  hysteria,  neurasthenia, 
ftroubles  with  the  female  genital  functions  (especially  at  the  cli- 
macteric), cerebral  traumatisms,  senility  and  cocainism.  Almost 
all  cases  are  engendered  by  alcoholism.  Krafft-Ebing  observed 
morbid  jealousy  in  80  per  cent,  of  alcoholics  still  capable  of  sex- 
uattife  (2S);  but  the  examination  of  many  hundreds  of  para- 
noid patients  without  alcoholic  hi  story,  revealed  not  a  single  case 
with  delusions  of  jealousy.  Excessive  inebriety,  though  at 
first  producing  hypcrajsthesia,  finally  results  in  atony  of  the 
genital  organs  and  this  diminished  sexual  ardor  seems  to  form 
the  foundation  for  the  conception  of  jealousy  and  its  character- 
istic obscene  and  erotic  accompaniments  (6). 

Dorez  distinguishes  between  the  active  and  passive  cases. 
The  former  are  represented  by  the  excited,  maniacal  persiaUes- 
persicutcurs,  and  tend  to  murder.  The  latter,  which  are  much 
rarer,  are  marked  by  reserve,  melancholia,  hallucinations,  and 
lend  tosuicide.  (13)  Stefanowski makes  two  grand  divisions: 
(a)  hyperaesthesia  of  jealousy,  and  (b)  anaesthesia  of  jealousy. 
Thefirst  class  isthe  more  numerous.  Everything  that  "the insane 
person  sees,  hears,  feels,  the  perfume  of  a  handkerchief,  a  look, 
inspection  of  undergarments — all  furnish  traces  of  an  odious 
infidelity."  The  unfortunate  victim  goes  to  the  most  pitiable 
and  unwarranted  extremes,  bathes  letters  in  chemical  solutions 
to  discover  lines  written  in  sympathetic  ink,  makes  microscopic 
investigations,  * 'ceaselessly  plagues  his  family  with  his  com- 
plaints, reproaches,  his  despair,"  and  often  in  a  delirium  of 
drink,  suspicion  and  rage,  he  kills.  Sometimes  the  jealousy  is 
retrospective  and  is  based  on  circumstances  which  happened 
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and  were  forgiven  years  before.     Stefanowski  report 
case  in  a  young  Russian,  naturally  genial  and  gener 
goaded  his  wife  to  confess  and  reconfess  a  former  faithless 
and  finally  beat  her  to  death  with  a  cowhide.   (39,  p.  3S7. ) 

In  the  anarsthesic  class  fall  the  cases  no  less  sad.  thol 
more  despicable,  of  the  blackmailer  who  profits  by  the  prostit 
tion  of  his  wife,  of  the  man  with  such  excessive  coldness  thj 
he  divides  amours  with  a  rival.  Though  fierce  jealonsy  is  fotxij 
even  among  prostitutes  and  souieneurs.  society  with  them  temj 
to  extinguish  jealousy.  Here  we  have  the  other  side  o(  th 
picture,  which  is  instinctively  repellant,  and  leads  one  to  recog 
nize  that  there  is  a  normal  jealousy  which  lies  somewha 
between  the  anjesthesic  and  hypersesthesic  forms.  J 

Ckiminology  of  jealousy.  Should  the  murders  prompM 
by  jealousy  be  called  criminal,  pathological,  or  neither?  Alienist 
appreciate  both  the  difficulty  and  great  forensic  importance 
this  question.  The  public  pardons  no  other  kind  of  m, 
slaughter  more  readily,  and  in  France,  at  least,  the  tendeni 
has  been  to  let  such  murderers  go  free.  Thus,  iu  one  case,  i 
married  woman  killed  her  rival  six  months  after  the  discoveiTj 
of  her  husband's  adultery,  but  the  court  refused  to  punish.  Ii 
another  case  a  man  who  suffered  horribly  from  the  tortures  oi 
jealousy  rose  one  morning  covered  with  cold  sweat,  and  shol 
his  unfaithful  wife.  "The  medico-legal  report  declared  him 
irresp>ODsible  on  the  ground  that  he  had  obeyed  an  irresislibU 
impulse  which  had  annihilated  his  will.**  (39.)  Marc  make 
the  general  statement  that  "Jealousy  uearly  always  decreaMl 
the  criminality  of  the  deeds  which  it  prompts."  fl 

Dr.  Hans  Gross  in  bis  Kriminal-Psychoiogie  says  that  envj 
is  more  irreconcilable  and  by  far  more  universal  than  oihei 
forms  of  hate,  and  that  it  is  impossible  to  overestimate  its  dan' 
ger.  "Through  no  other  passion,  perhaps,  are  so  many  U 
endangered  and  destroyed,  so  many  undertakings  thwarted, 
much  that  is  worthy  made  im[X)ssible,  so  countless  tnany 
sons  misjudged."   (i7»P-555-) 

Important  as  envy  and  jealousy  are  as  causes  of  crime.  I 
informed  through  a  letter  from  expert  special  agent,  JobE 
Koren,  of  the  bureau  of  census,  division  of  Vital  Statistics, 
that  "The  criminal  statistics  published  by  the  goverment  yield 
absolutely  no  information  of  value  on  this  subject,  nor  can  any- 
thing be  found  in  institutional  reports."  One  fugitive  reference 
states  that  in  the  year  1874  jealonsy  caused  the  suicide  of  twen- 
ty men  and  six  women  in  France.  (13,  p.  50.)  Morselli  saya 
that  for  a  period  of  ten  years  in  Italy,  comprising  10.343 
suicides,  jealousy  caused  nine  out  of  every  one  thousand  witb 
women,  and  six  out  of  every  thousand  with  men.  (43,  p.  1 50.  ] 
The  present  writer  secured  ^om  a  clipping'bureau,  newspa 
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accounts  of 'criminal  jealousy/  covering  all  the  United-States 
for  24  days,  from  May  10,  to  June  4,  1906.  Although  these 
data  are  undoubtedly  incomplete,  they  are  suggestive.  Eleven 
cases  ol  assault  not  issuing  in  immediate  death  were  reported, 
including  six  cases  of  shooting,  one  of  stabbing,  two  razor  at- 
tacks, and  two  cases  of  acid  throwing.  In  addition,  there  were 
for  tliis  period,  seven  cases  of  murder,  and  seven  of  suicide. 

Envy  and  jealousy  also  constitute  a  prominent  factor  in  ju- 
venile crime.  Dorez  and  Moreau  cite  several  cases  in  young 
children.  One  boy  of  10,  jealous  of  the  caresses  which  his 
mother  seemed  to  lavish  on  his  little  brother,  6  years  old,  cut 
his  throat  with  a  razor.  Another  boy  of  12  in  a  violent  attack 
of  jealousy  strangled  bis  little  sister,  still  in  the  cradle,  by 
forcing  a  candle  into  her  throat  and  then  filling  her  mouth  and 
nostrils  with  hot  cinders.  lu  our  study  of  the  actions  of  nor- 
mal children  prompted  by  jealousy,  we  often  came  across  deeds 
verging  on  criminality.  It  would  seem  that  this  passion 
merits  more  attention  than  it  has  received,  from  students  of 
crime. 

The  question  of  srx  differences  in  criminal  and  normal  jealousy 
is  very  complex  and  delicate.  The  weight  of  quotable  (male) 
authority  is  to  the  effect  that  women  are  more  susceptible  to 
jealousy.  Confucius  said,  "The  five  worst  maladies  that  afflict 
the  female  mind  are  indocility,  discontent,  slander,  jealousy 
and  silliness.  Without  doubt,  these  five  maladies  infest  seven 
or  eight  out  of  every  ten  women,  and  it  is  from  these  that 
arises  the  inferiority  of  women  to  men."  Confucius  also  made 
jealousy  one  of  the  seven  just  grounds  on  which  a  woman  may 
be  divorced.  (18,  p.  127.)  Among  the  Japanese,  it  is  con- 
sidered to  be  an  effeminate  and  feminine  trait,  and  it  is  one  of 
the  first  precepts  to  girls  not  to  yield  to  it.  Weininger  says, 
"Apparently  all  women  arejealous."  Heinrich  Schurtz  finds 
that  woman  has  less  capacit>'  and  inclination  for  social  organi- 
zation than  man,  and  attributes  it  to  the  mistrust  and  ill  will 
which  they  have  for  their  own  sex,  and  their  propensity  to 
gossip.  (36,  p.  17.)  One  interesting  sex  difference  has  been 
noted  in  marital  jealousy  :  a  man  does  not  abhor  his  rival  as 
much  as  a  woman  does  hers.  Marro  found  the  instincts  of 
envy  and  jealousy  were  more  frequent  in  young  women  than 
in  young  men,  in  the  ratio  of  17  to  i^.  But,  as  Dr.  Hall  ob- 
serves, "If  it  be  true,  that,  as  in  matters  of  the  heart  in  gener- 
al, women  are  more  susceptible  to  this  passion  than  men.  it 
may  well  be  doubted  whether,  if  it  be  broadly  interjjreted,  man 
in  his  own  sphere  is  not  as  liable  to  it."     ( 19,  Vol.  t,  p.  357.) 

Pedagogy  OF  jBALonsY.  The  question  of  sexual  jealousy 
will  not  be  taken  up  in  this  connection,  for  it  has  been  suffi- 
ciently alluded  to  elsewhere.      Granted  a  certain  ideal  of  the 
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proper  amount 
both  romantic  and  conjugal  love.  But,  happily 
most  cases  be  left  to  take  care  of  itself,  nature  having  fum 
the  necessary  instruction.  Its  instinctive  character  s( 
always  be  recognized,  and  the  danger  is  that  it  may  ofin 
too  easily  called  out  by  loo  slight  occasions.  ~ 

To  make  a  sweeping  statement,  however,  and  to 
Thomdike  does,  that,  "jealousy  and  rage,  for  instance, 
be  omitted  from  human  life  with  little  loss,"  is  rather 
ranted.  Oppenheim  makes  a  similar  statement  and 
'every  one  will  unhesitatingly  agree  that  such  an  emoi 
jealousy,  however  instinctive,  is  both  useless  and  vicio 
it  cannot  possibly  cause  any  good  result.'  These  vie 
not  be  left  to  stand  without  qualification. 

Abbe  dc  F^nelon  in  his  book  on  The  Education  of 
says,  ''Jealousy  is  more  violent  in  children  than  one  wt 
think.  They  are  sometimes  seen  to  languish  and  waste* 
with  a  secret  grief,  because  others  are  more  belovM 
caressed  than  they.  Making  them  suffer  this  torment 
cruelty  too  frequent  among  mothers,  but  you  should  ki 
how  to  use  it  in  a  pressing  necessity  as  a  remedy  for  ill 
lencc."  Rabelais,  Bossuet,  Locke,  Rollin  and  the  JeaA 
likewise,  recommended  rivalry  as  a  stimulus  in  iustructioa| 
the  classic  protest  against  this  doctrine,  the  effects  of  wD 
protest  are  seen  to-day  in  the  auto-emulative  system  of  m 
books  used  in  the  French  schools,  was  framed  by  Rousafl 
who  said,  "I  prefer  a  hundred  fold  that  Emite  not  learn  at! 
what  he  learns  through  jealousy  or  vanity.  I  would  stimi 
.  .  .  without  rendering  him  jealous  of  any  one.  He  wool 
sire  to  surpass  himself." 

Those  who.  contrary  to  Rosscan,  believe  in  the  spirit  of 
ry,  are  inclined  (travelling  the  easier  road)  to  say,  Abolish  j« 
ousy  by  substituting  for  it  noble  emulation.  But  the  mattet 
not  so  simple.  Psychologically,  the  latter  is  very  much  If 
the  former.  A  correspondent  writes,  "when  the  percept! 
organs  apprise  the  brain  centres  of  a  series  of  facts  that  the  bn 
centres  interpret  as  evidence  of  a  condition  of  rivalry,  that  m 
as  a  stimulus  to  excite  the  impulses  of  antagonism.  The  fi 
ished  product  is  jealousy.  In  its  mild  form,  we  calliteroulatl 
and  try  hard  to  define  it  as  something  different  from  jealona 
So  far  as  my  experience  goes,  I  am  convinced  that  emulation 
only  a  lesser  degree  of  the  same  feeling  that  prompts  oiufl 
murder  his  rival.  They  are  both  aroused  by  the  same  se^ 
mental  operations,  and  the  mild  form  often  becomes  more  i 
tense,  revealing  its  true  nature."  AsBeattie  says  in  his  Mo] 
Science,  "Ivet  the  man  who  thinks  he  is  actuated  by  genero 
emulation  only,  and  wishes  to  know  whether  there  be  any 
of  envy  in  the  case,  examine  his  own  heart. ' ' 
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G.  £.  Dawson  thinks  that  the  "sinister  passions  of  anger, 
jealousy,  envy,  and  oppression  indicate  the  inertia  of  the 
human  soul,  and  its  resistance  to  radical  processes  of  change." 
To  him  envy  and  jealousy  are  psychic  nidiments,  dating 
'originally  to  a  feral  utility;  and  now  their  complete  elimination 
should  be  affected  by  the  processes  of  atrophy  and  transforma- 
tion. "The  exercise  of  continual  caution  in  not  tempting 
children  to  envy  and  jealousy  sums  up  the  pedagogics  not  only 
of  common  sense,  but  also  of  evolutionary  law.  Where  func- 
tion of  the  immoral  diathesis  does  not  occur,  reduction  must 
inevitably  follow."      (11,  p.  221.) 

The  trouble  is,  we  have  as  yet  no  system  of  ethics  by  which 
to  measure  the  immorality  of  this  diathesis,  and  thoughtful 
teachers  aud  parents  are  often  at  a  loss  how  to  regard  this  pas- 
sion, when  manifested  in  the  young.  It  certainly  awakens  a 
great  variety  of  often  contradictory  'moral'  responses  in  those 
who  see  this  trait  in  others.  Two  hundred  and  four  persons 
frankly  told  how  they  felt  toward  a  person  whom  they  knew 
to  be  jealous  of  them.  Twenty  of  them  admitted  indifference ; 
37  shunned  the  person  because  of  fear,  awe,  coldness,  or  sus- 
picion; 47  expressed  contempt,  dislike,  anger,  disrespect;  37 
felt  exuberant,  proud,  triumphant;  32  were  led  to  aggravate 
and  torment;  79  felt  kindness,  pity,  or  sorrow,  and  of  these 
only  23  distinctly  say  that  they  trj*  to  remove  the  cause.  One 
tried  to  be  friendly,  for  she  considered  jealousy  the  height  of 
miserj",  another  would  humble  herself,  another  would  put  her- 
self in  a  ludicrous  light,  and  one  even  confessed  to  lyiug  in 
order  to  allay  the  pangs  of  jealousy. 

The  whole  problem  is  complicated  by  so  many  factors,  such 
as  age,  sex,  temperament,  frequency,  circumstances,  etc.,  that 
one  hesitates  to  make  generalizations.  Attacks  of  jealousy 
affect  one  indi^ndual  in  one  way,  another  in  a  different  way. 
A  few  say,  that  by  the  force  of  rebuff  generous  impulses  follow 
experiences  of  jealousy.  Thus  one  man  says,  "Many  of  the 
most  magnanimous  things  I  have  ever  done  have  been  done 
to  abase  or  mortify  this  instinct."  Others  feel  morose,  fretful, 
cross,  mean;  some  mention  physical  fatigue,  exhaustion,  ner- 
vousness, loss  of  appetite;  while  a  few  feel  relieved.  The 
majority  (76  out  of  120)  say  they  feel  ashamed,  dispirited, 
blue,  mortified,  penitent,  discouraged,  humiliated.  There  are 
few  things  which  Incense  a  person  so  promptly  as  imputations 
of  jealousy;  it  is  so  distinctly  a  matter  of  self-hood,  that  even 
in  children  it  should  be  treated  with  utmost  delicacy,  and  care 
should  be  taken  not  to  add  gall  to  bitterness  by  formal  precepts 
about  jealousy  at  the  unpsychological  moment  when  the  soul 
has  already  decided  of  its  own  accord,  on  the  uuloveliness  ot 
the  experience.     Similarly,  it  does  not  add  to  the  sweetness  of 
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disposition  to  play  on  the  jealousy  of  little  children;  for 
likely  to  result  in  hatred  toward  parent  or  teacher,  and 
One  kind  of  jealousy  (and  there  are  many  kinds)  shocldi 
be  irritated,  and  should  be  dreaded  as  much  as  a  most  insidli; 
disease.  This  is  the  chronic  jealousy  between  sisters  a 
brothers.  The  infantile  variety  which  is  transitory  and  I 
plosive  leaves  no  marks;  but  there  is  a  more  sinister  vasSi 
developed  in  later  childhood  and  adolescence,  which  may  M 
ineffaceable  scars.  Judges  of  probate  courts  can  testify  thai 
once  the  spirit  of  jealousy  is  allowed  to  oppose  the  peact 
settlement  of  a  testament,  a  canker  has  been  planted  whid 
is  almost  impossible  to  kill,  and  the  family  ties  are  sure  fl 
permanently  demoralized.  Felix-Thomas  rightly  de^ 
that  we  do  not  have  more  and  truer  GescAzvis/cr/iebe  in  { 
homes,  and  finds  the  most  redoubtable  enemy  thereof  to  be 
venile  jealousy. which  changes  conBdence  to  suspicion  and  s; 
pathy  to  aversion.  (41,  p.  158.)  Good  honest  fig^hts  betwi 
brothers  and  sisters  are  not  so  deleterious;  but  the  vexatu 
spirit,  and  sour  quarrelsomeness,  and  querulousness  th 
company  jealousy  are  matted  weeds  which  stifle  the  Ho 
Geschwisterlube,  and  often,  too,  of  6lial  love.  The  best 
culture  or  pedagogy  in  this  case  is  tactful,  and  previ 
Courtesy  and  generosity  are  best  inculcated  for  llieir  own 
and  not  iu  contrast  to  jealousy.  The  child  is  likely  to  i 
direct  precept  by  reason  of  the  ven,^  sensitiveness  which 
him  jealous,  and  the  effective  methods  are  indirect.  It  si) 
be  remembered  that  children  crave  attention  in  a  manner 
intensity  different  from  adults.  Kven  an  infant  will  hol< 
a  hurt  finger  to  be  kissed,  and  parents  ought  to  be  cheer 
willing  to  assure  and  reassure  and  reassure  by  fortnal  w?or 
mouth,  that  they  love  all  their  children  equally  well. 
practice,  as  our  returns  show,  is  effective,  and  supplem 
by  substantial  impartiality  would  save  many  pangs  and 
duce  good  results  on  the  family  life. 

The  child  and  the  sensitive  adolescent  temperament  al 
need  the  assistance  of  sympathy  and  justice  from  their 
environment;  but  whenever  the  self  is  vigorous,  and  d 
oped  enough  it  tries  to  take  matters  into  its  own  hands, 
most  of  those  answering  the  questionnaire,  the  attacks  ca 
suddenly,  and  although  some  confess  entire  inability  to  r 
late  them,  many  resort  to  more  or  less  successful  devices 
control  which  are  pedagogically  suggestive.  The  foUowii 
may  be  meniioned  (condensed  from  the  original  statementfl 
thinking  of  good  qualities  of  the  rival;  turning  the  atientl 
to  other  things,  as  reading,  playing  the  piano,  singing,  jokin 
having  a  good  cry,  putting  self  in  place  of  the  person  of  whc 
jealous;  saying  something  nice  about  or  to  the  person;  praj 


JBALOUSy. 


saying,  'What's  the  use?'  anddwellingon  the  ugly  side  of  the 
passion.  There  is  an  element  of  control  and  assuagement  is 
the  very  self-pity  which  is  so  often  part  of  the  jealousy  com- 
plex. Sometimes  the  injured  self  finds  refuge  in  imagination, 
by  picturing  fanciful  situations  where  it  is  the  centre  of  at- 
traction  and  applause;  or  recalling  the  one  or  two  cases  in 
which  it  stands  first  in  the  affection  of  another,  or  in  accom- 
plishments. As  one  college  girl  puts  it,  *'I  use  a  little  common 
sense,  enumerate  the  good  things  I  have,  and  as  Mrs.  Wiggs 
says,  'I  am  thankful  I   have  n't  got  a  hair  lip.'  " 

The  whole  pedagogy  of  control  in  cases  of  undesirable  jeal- 
ousy then,  both  from  the  subjective  and  objective  side,  is  to 
say,  to  do,  and  to  call  up  those  things  that  restore,  conserve 
or  comfort  the  self  which  is  wounded.  There  is  a  transitory, 
lusty  kind  of  jealousy,  which  is,  if  anything,  a  good  sign,  for 
it  indicates  a  vigorous  sense  of  self,  and  the  possibility  of  noble 
emulative  spirit;  but  there  is  also  a  chronic,  gnawing,  envious 
kind,  which  is  both  physically  and  mentally  unhealthy,  which 
denotes  rather  a  morbid  sense  of  self  and  develops  the  opposite 
of  emulation.  If  in  this  delicate  and  complex  field,  a  practical 
suggestion  may  be  hazarded,  it  would  be  this:  Develop  in  your 
children  a  robust  spirit  of  self  worth;  if  possible  let  them  have 
a  hobby,  a  specialty,  a  pre-eminence  in  one  particular, — not  to 
foster  conceit,  but  to  promote  a  legitimate  personality  sense. 
This  particular  pre-eminence  may  be  a  haven  of  consolation, 
when  buffeted  by  rivalr>'  one  is  overcome  with  the  sense  of  in- 
feriority, and  may  make  it  possible  for  one  to  say  after  reflec- 
tion, "I  am  glad  to  be  myself.'  When  the  soul  can  say  this 
heartily  it  is  free  from  the  corrosion  and  demoralization  of  in- 
termittent, chronic  envy  and  jealousy.  Such  a  self  need  not 
be  non-jealous,  but  it  will  be  healthily  jealous. 

AxTHROPOUOGY  OF  JKALOUSY.  From  what  we  have  seen  of 
jealousy  in  animals  and  young  children,  we  should  hardly  ex- 
pect the  passion  to  be  absent  among  primitive  peoples.  Darwin 
considers  "that  almost  promiscuous  or  very  loose  intercourse 
was  once  extremely  common  throughout  the  world;"  "neverthe- 
less," he  adds,  "from  the  strength  of  the  feeling  of  jealousy  all 
through  the  animal  kingdoms,  as  well  as  from  the  analogy  of 
the  lower  animals,  more  particularly  those  which  come  nearest 
to  man.  I  cannot  Iwlieve  that  absolutely  promiscuous  inter- 
course prevailed  in  times  past,  shortly  before  man  attained  to 
his  present  rankio  the  zoological  scale."  (8,  ch.  i8).  Maine 
agrees  with  Darwin  that  jealousy  could  hardly  have  been  dor- 
mant in  primitive  man,  and  Starcke  in  his  theory  of  the  primi- 
■  tive  family  combats  the  idea  that  marriageever  passed  through 
I  a  general  polygamous  stage,  citing  mutual  jealousy  as  an  ob- 
I  stacle  thereto.     After  producing  numerous  instances  iu  which 
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primitive  man  willingly  surrenders  his  wife  to  others.  Starcke 
submits  that  "the  rule  may  belaid  down  that  jealousy  was 
only  excited  when  the  man  was  afraid  that  he  should  lose  bis 
wife."  '*There  is  no  race."  Sutherland  believes, "entirely  with- 
out sexual  jealousy,  but  in  some  it  is  only  slightly  developed." 
But  he  mentions  17  races  among  whom  wives  are  easily  leant 
or  bartered.  He  also  found  50  or  60  races  among  whom  the 
bridegroom  actually  prefers  that  his  bride  should  already  have 
bomea  child."      (40,  p.  131.) 

Finck  goes  farther  than  any  other  writer  in  making  primi- 
tive peoples  strangers  to  jealousy.  "Among  some  species  of 
birds,"  besays,  "courtship  and  marriage  are  infinitely  more 
refined  and  noble  than  among  the  lowest  savages."  "I  assert 
without  fear  of  contradiction  from  any  one  familiar  with  an- 
thropological literature,  that  a  savage  or  barbarian,  be  he  Aus- 
tralian, African,  American  or  Asiatic,  would  laugh  at  the  idea 
of  refusing  to  exchange  one  woman  for  a  dozen  others  equally 
young  and  attractive."  (15,  p.  54.)  "The  most  painstaking 
research  has  failed  to  reveal  to  rac  a  single  Indian  tribe  in 
North  or  South  America  that  showed  a  capacity  for  real  jeal- 
ousy; /.  e. ,  anguish  based  on  a  sense  of  violated  wifely  chastity 
and  alienated  affection."  (15,  p.  S9.)  Feminine  jealousy  is 
said  to  be  lacking  even  in  polygamous  households  like  those  of 
the  Zulus,  the  Pulahs,  and  according  to  H.  Hllis,  of  the  Ko- 
reans. Finck.  however,  mentions  that  the  Patagonian  women , 
fight  like  tigers  from  jealousy,  and  that  with  the  Fijis  plnralit] 
of  wives  often  causes  the  stronger  women  to  bite  o9  the  noses' 
of  the  weaker.  In  spite  of  these  fierce  manifestations,  bethinks 
primitix'e  female  jealousy  only  skin  deep,  easily  placable,  and 
concludes  that  "real  jealousy,  as  a  matter  of  fact,  is  unknown 
to  the  lower  races,  and  even  the  feeling  of  revenge  that  passes 
by  that  name  is  commonly  so  feeble  as  to  be  obliterated  by  com- 
pen*;ations  of  a  more  or  less  trifling  kind." 

Westermarck  is  probably  a  safer  guide  in  Ibis  question,  be- 
cause he  presents  his  evidence  with  greater  care.  He  enumer- 
ates some  eight  peoples  among  whom  there  appears  to  be  no 
jealousy  among  the  women,  and  where  in  a  few  cases,  like  the 
Equatorial  Africans,  the  women  actually  support  and  favor 
polygamy.  (44,  p.  495.)  But  against  these  instances,  he 
presents  an  imposing  list  of  over  20  peoples  of  whom  the  op- 
posite is  true,  where  the  women  not  only  fight,  but  commit 
suicide  from  jealousy  (as  seen  in  some  American  Indians).  A 
foot-note  to  this  list  gives  17  additional  references  to  cases  ot 
female  jealousy,  representing  a  large  diversity  of  primitive 
peoples,  Westermarck  derives  the  strongest  argument  against 
the  hypothesis  of  promiscuity  "from  the  psychical  nature  of 
man  and  other  mammals."     He  arrays  evidence  iu  regard  to 
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some  30  uncivilized  peoples,  some  of  a  very  low  grade  of  cul- 
ture, who  by  their  laws,  customs,  and  often  terrible  punish- 
ments, show  a  capacity  for  jealousy.  (44,  pp.  117-133.)  The 
males  among  some  Indian  tribes  resort  to  the  law  of  battle, 
and  6ght  for  the  possession  of  their  women.  Surely  we  can- 
not deny  them,  at  least,  the  jealousy  of  the  stag.  And  as 
Westermarck  observes,  "If  the  hypothesis  of  an  annual  pairing 
time  in  the  infancy  of  mankind  holds  good,  jealousy  must,  at 
that  stage,  have  been  a  passion  of  very  great  intensity.** 

Wm.  Jones,  of  the  American  Mnscum  of  Natural  History, 
New  York,  in  response  to  my  letter  of  inquiry  writes  in  regard 
to  the  widely  distributed  Central  Algonkin  Indians,  that  (a) 
the  dialects  of  their  language  are  rich  in  the  expression  of  envy 
and  jealousy;  (b)  the  children  manifest  envy  and  jealousy  at 
an  early  period  and  betray  it  in  much  the  same  way  as  so-called 
'civilized  children;'  (c)  men  and  women  quarrel  among  each 
other  over  property  in  much  the  same  manner  as  'civilized 
people;'  there  is  a  great  deal  of  envious  gossip;  (d)  envy  and 
jealousy  arc  reflected  in  proverbs,  folklore  add  in  the  body  of 
unrecorded  literature  of  the  people  and  are  usually  regarded 
unpleasantly;  (e)  the  nature  and  extent  of  jealousy  for  wifeand 
jealousy  for  husband  are  much  the  same  as  among  'civilized 
people.' 

Geo.  A.  Dorsey,  of  the  Field  Museum  of  Natural  History, 
Chicago,  writes  substantially  the  same  on  all  these  points  in 
respect  to  the  Pawnee  Indians  :  (a)  the  Pawnee  word  for 
jealousy  is  kawirao,  meaning  'hurt  inside;'  (b)  often  poor  Paw- 
nee boys  in  their  jealousy  or  envy  .steal  the  clothes  or  other 
objects  of  boys  better  to  do  and  throw  them  away  or  destroy 
tbeui;  (c)  the  Indians  are  notorious  gossips,  and  formerly,  the 
old  people  claim,  quarreled  almost  constantly  regarding  pro[>er- 
ty.  especially  concerning  ponies,  products  of  the  chase,  etc. ; 
(e)  the  men  among  the  Pawnee  are  exceedingly  jealous  of  their 
wives,  and  quickly  resent  any  attention  they  might  bestow 
upon  other  men;  the  women  are  also  jealous,  but  less  so. 

Jas.  Mooney,  of  the  Bureau  of  American  Ethnology,  writes 
from  an  acquaintance  wiih  the  Cherokee,  Kiowa,  Comanche, 
Cheyenne,  Arapaho,  that  they  are  ail  "extremely  jealous  of 
reputation,  poi-itiou,  and  ability,  and  in  their  marital  relations, 
both  men  and  women.  They  are  not,  as  a  rule,  jealous  or  en- 
vious of  property  possession.  The  children  are  equally  jealous 
of  attentions,  but  seldom  quarrel  about  possessions.  As  com- 
pared  with  us.  jealousy  is  strong,  envy  or  covetousness  weak. " 

Geo.  B.  Grinnell,  editor  of  Forest  and  Stream,  finds  very 
wide  differenct:  in  regard  to  the  nature  and  extent  of  wife  jeal- 
ousy, and  credits  the  Crows  and  Arapahoes  with  but  little 
I    jealousy,  and  the  Cheyeunes  with  much. 
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Boaz  believes  there  is  no  great  gulf  s«pfiratiDg  tlie  pris 
and  the  civilized  mind,  and  all  the  specific  evidence  jnst[ 
sented  favors  the  view  of  Darwin  and  Westennarck,  that  tfa^ 
was  never  a  time  when  man  was  devoid  of  the  powerful  h  " 
of  jealousy. 

Abundant  material  might  be  collected  illustrating  the  i 
marital  jealousy  among  non-primitive  peoples.      It  "pron 
Greek  and  Oriental   to   put  wife  under   lock    and    key. 
Chinese  to  matilate  their  wives'  feet,  and  the  Japanese  to} 
their  wives  shave  eyebrows  and  blacken  their  teeth  after 
riagc."     (16,  p.  129.)     Jealousy  also  was  responsible,  acoS 
ing  to  Westeruiarck,  for  the  only  recently  abolished  custo 
India  which  demanded  that  the  widow  should    be  bame 
the  funeral  pyre  of  her  husband. 

Further  light  on  the  prevalence  and  degree  of  jemi 
among  primitive  races,  must  be  sought  in  connectioo 
their  conceptions  and  institutions  of  property.  Here,  ag 
accordingto  Kline  and  France,  "some  savage  peoples  are  in] 
rior  to  animals  in  that  they  possess  almost  nothing.  ^^ 
peoples  in  the  woods  of  Borneo  and  the  Forest  Weddal 
Ceylon.  .  .  .  and  when  primitive  man  does  bold  properlj 
is  to  a  large  extent  in  common."  The  chief  form  of  prof 
for  the  primitivehorde  was  the  hunting-ground,  and  this  ha 
be  jealously  defended  against  competitors,  and  wre  may 
imagine  that  roving  bands  of  troglodytes  ofteu  had  to  joi^ 
death  grapple  in  their  rivalry  for  the  same  coveted  cave. 
within  the  tribe  the  communistic  system  of  ownership  won 
tend  to  put  a  damper  on  jealousy,  which  only  became  stroE 
as  the  conception  of  private  property  developed.  "Commtn 
ism,"  think  Kline  and  France,  "is  the  best  evidence  of  menti 
dullness,  physical  laziness  and  primitive  lethargy:"  and  imj 
that  progress  does  not  begin  till  jealous  stlfassertivene 
wakened  (27,  p.  440).  Rousseau  has  painted  in  c1as:sic  colt 
the  idyllic,  non-rivalrous  primitive  state,  where  sinister 
ousy  never  disturbs  the  calm. 

All  customs,  laws  and  institutions,  primitive  or  civilizec 
ancient  or  modem,  if  properly  ransacked,  would  beyond  doul; 
furnish  material  to  illustrate  the  power  of  the  jealousy  psychti 
sis,  not  only  in  personal,  but  in  social  matters.  Such  au  an 
dertaking,  of  course,  is  not  within  the  limits  of  this  study,  bu 
a  few  brief  examples  taken  from  the  field  of  religion  mayb 
offered  in  passing.  "Have  the  gods  envy?"  asks  one  0 
Shakespeare's  characters,  and  answers,  "Ay.  ay,  ay,  ay.  'Ti 
too  plain  a  case."  Jealousy  was  a  veritable  psychosis  color 
iog  all  Greek  mythology  and  literature.  They  and  the  Ro 
mans  even  had  gods  or  goddesses  of  envy,  rivalry,  and  jeal 
ousy,  and  for  that  matter  the  whole  Olympian  galaxy  who  dii 
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not  bear  these  names  were  an  envious  pack.  Zephyrns  was 
jealous  of  Apollo,  Juno  of  lo,  and  Jupiter  of  the  whole  human 
race,  especially  of  Prometheus.  Jealousy  prompted  him  to 
one  uf  his  most  disreputable  deeds, — the  malicious  Pandora 
box. 

Among  the  Hebrews  likewise,  in  bold  and  picturesque  fig- 
ure, jealousy  is  repeatedly  ascribed  to  the  great  Jehovah,  'He 
is  the  husband,  Israel,  the  wife;  idolatry  and  wickedness  of 
every  kind  are  spiritual  adultery'  (2,  p.  553).  and  often  with 
abominations  was  He  provoked  'whose  name  is  Jealous'  (Ex. 
34:14).  Jehovah  is  Himself  made  to  say,  'For  I,  the  Lord,  thy 
God.  am  a  jealous  God'  (Ex.  20:5);  'jealous  with  great  fury* 
(Zech.  8:2);  "Surely  in  the  fire  of  my  jealousy  have  I  spoken 
against  the  residue  of  the  heathen. '  In  Mediaeval  Christianity 
we  have  one  of  the  strangest  outcrops  of  jealousy  in  the  female 
mystics.  With  them  the  tables  were  turned:  Jehovah  is  not 
jealous;  but  they  themselves  are  Jealous  of  their  divine  lovers, 
God  and  Jesus. 

Socioi,OGv  OF  Jealousy.  To  what  extent  has  jealousy 
beeu  a  factor,  beneficial  or  otherwise,  in  shaping  social  prog- 
ress ?  The  chief  and  fundamental  unit  of  society  is  the  family, 
and  no  complete  consideration  of  the  family  can  exclude  the 
principle  of  sexual  jealousy.  In  Sutherland's  opinion,  "the 
family  is  strong  ia  its  cohesiveness  and  distinct  in  its  form  only 
when  there  is  a  very  decided  infusion  of  sexual  jealousy  in  the 
national  character."  (40,  p.  130.)  Imperfect  jealousy  among 
uncivilized  communities  tends  to  blur  the  family  lines.  'Its 
moral  mission  among  highly  civilized  persons,  is  to  aid  in  de- 
veloping the  romantic  features  of  love.'  Even  if  the  rude  sav- 
age regards  his  wife  as  a  piece  of  property,  and  even  if  the 
origin  of  the  family  is  to  be  traced  to  the  proprietary  instinct, 
sexual  jealousy  at  its  best  is  a  'property  psychosis,'  whose 
chief  function  is  to  reseut  intrusion,  and  as  such  it  has  been  the 
poteut  influence  in  developing  chastity,  conjugal  fidelity,  and 
monogamy.  So  long  as  society  desires  this  trinity  of  virtues 
to  be  embodied  in  the  family  institution,  it  is  to  be  hoped  that 
sexual  jealousy,  at  least,  will  not  dwindle. 

Jealousy  as  a  sociological  factor  also  raises  the  whole  phi- 
losophy of  Socialism  with  its  theories  of  the  present  and  a  de- 
sirable future  society.  This  philosophy  holds  that  the  existing 
industrial  organization  rests  on  the  principle  of  competition 
between  individuals,  coiporations,  and  nations;  that  this  prin- 
ciple is  an  inferior  one.  and  both  should  and  will  be  displaced 
by  the  higher  principle  of  co-operation.  John  Stuart  Mill, 
writing  on  The  Stationary  State,  says,  "While  minds  are 
coarse  they  require  coarse  stimuli,  and  let  them  have  them. 
I  confess  I  am  not  charmed  with  the  ideal  of  life  held  oat  by 
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those  who  thinlc  that  the  normal  state  of  human  beii 
of  struggling  to  get  on  ;  that  the  tramping,  crashii  _ 
ing,  and  treading  on  each  other's  heels,  which  form  the  ex 
ing  type  of  social  life,  are  the  most  desirable  lot  of  faaz 
kind."  Whether  or  not  we  agree  with  Mill's  view  that  \ 
competition  is  only  a  transitory  phase  of  industrial  progress 
is  often  true,  as  Le  Bon  says  in  his  Psychology  of  Socialij 
that  present  day  business  '  'competitors  pnt  np  with  one  anol 
because  they  cannot  do  otherwise^  but  the  tenderest  sentimi 
they  entertain  for  one  another  is  ferocious  jealousy.'*  If 
co-operative  commonwealtb,  which  Socialism  desires,  is  e 
established,  it  must  be  by  the  blending  of  interests,  the  enc 
agement  of  Kropotkin's  instinct  of  mutual  aid,  thereby 
ducing  rivalry  and  lessening  the  occasion  for  jealousy, 
interesting  to  notice  that  philosophers  with  socialistic  tendc 
cies.  by  very  temperament,  it  seems,  sometimes  favor  also  1 
elimination  of  sexual  jealousy,  as  indicated  in  the  doctri 
of  free  love,  which  doctrine,  however,  is  by  no  means  aa^ 
sential  tenet  or  corrolary  of  modem  socialism.)  I 

In  a  competitive  society  where  jealousy  is  given  free  pTa 
its  in6uence  is  paradoxical,  being  in  two  opposite  direct 
one  toward  democracy  and  equality,  the  other  toward 
siveness  and  variation.  This  seems  to  be  an  expre 
Tarde's  two  laws  of  imitation  and  of  opposition.  The 
tendency  is  a  levelling  one;  every  man  considers  himsell 
least  as  good  as  the  next  and  wants  the  same  privileges,  eV 
is  jealous  if  there  is  inequalitj-.  But  by  his  nature  he  is  jealc 
of  equality  as  well,  and  wants  to  be  different  from  the  nea 
man.  When  A  buys  a  piauo  it  must  be,  if  only  a  little,  nioi 
stylish  than  neighbor  B's.  Fancy  dressmakers  are  said  nev« 
to  make  two  dresses  just  alike  ;  their  customers  wilt  not  alloi 
it.  Many  examples  might  be  cited  to  show  that  in  sotat 
matters,  where  imitation  and  rivalry  are  at  work,  the  tenden 
of  jealousy  is  both  to  maintain  and  to  break  a  level,  ■ 

This  comes  out  clearly  in  the  operation  of  group  jealous) 
Our  questionnaire  returns  report  some  170  cases  of  such  jea 
ousy,  and  many  of  the  descriptions  instructively  show  its  grei 
social  significance.  Churches  might  be  expected  to  be  fre 
from  this  motive,  but  they  are  the  most  frequently  mentione 
in  the  returns.  The  causes  given  include  many  thing,  froi 
chimes  and  steeples  to  the  size  of  congregations.  Faull-nudin 
gossip,  'cutting  dead,*  splitting  into  factions,  and  spiteful  ■ 
sence  from  union  services  are  common  manifestations.  ^ 

Commercial  jealousy  is  a  species  by  it.self,  which,  owing  t 
the  complexity  and  roilitancj'  of  our  industrial  life,  has  deve] 
oped  many  virulent  and  peculiar  forms,  from  .the  backbitii^ 
of  corner  grocers,  to  the  drastic  Machiavellianism  of  the  gr 
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syndicates.  Towns,  juvenile  societies,  men's  and  ladies'  clubs, 
girls'  cliques,  boj's'  gangs,  all  may  develop,  when  the  rivalo*  Js 
sufficiently  keen,  a  spirit  of  jealousy  expressing  itself  in  taunts, 
gossip,  libel,  secessions,  exclusiveness,  imitativeness.  Jealousy 
between  families  expresses  itself  in  the  same  general  ways. 
Tacitus  in  describing  the  ferocity  between  two  hostile  German 
tribes  makes  a  rich  remark  that  "they  hated  each  other  like 
neighbors!"  The  'neighborliness'  of  civilized  families  is  tinct- 
ured with  enough  jealousy  to  make  the  simile  ring  true. 
Illustrations  are  hardly  iiecessarj'. 

Group  jealousy  is  explainable  in  terms  of  the  Self,  just  as  is 
individualistic  jealousy.  The  personal  self  has  simply  widened: 
"the  socius,  the  common  self  of  the  group,  comes  in  to  drive 
out  the  narrower  ego  of  his  relatively  private  life  within  the 
group."  By  the  force  of  imitation  and  tradition  this  peculiar 
social  self  becomes  as  sensitive  as  the  private  ego;  sometimes 
it  seems  to  be  more  sensitive,  and  a  man  comparatively  dull  or 
neutral  in  private  life  may  exhibit  intense  spirit,  often  of  a 
jealous  kind,  when  his  group  self  is  irritated. 

Now  if  churches,  clubs,  towns  and  families,  are  not  too  un- 
wieldy to  be  moved  by  jealousy,  it  is  probable  that  the  larger 
organisations,  clans,  counties,  nations,  races,  may  be  so  moved, 
and  we  are  reminded  of  "France  and  England  whose  very 
shores  look  pale  with  envy  of  each  other's  happiness."  In  the 
personal  memoirs,  which  are  the  best  documents  for  depicting 
the  inner  psychological  forces  which  shape  historical  destinies, 
we  are  favored  with  many  glimpses  of  our  friend  Jealousy,  who 
in  parliaments,  diplomatic  circles,  congresses,  official  balls,  in 
places  public  and  private,  is  motivating  the  actions  which  con- 
tribute to  the  current  of  history.  Balance  of  power,  spheres 
of  influence,  partitioned  protectorates,  retaliatory  tariffs,  se- 
cessions, dual  governments,  federalistic  schemes,  all  directly 
or  indirectly  bear  witness  to  the  existence  of  the  jealousy  of 
states  and  nations.  The  mere  citation  of  examples  would  take  too 
much  space;  but  this  brief  general  reference  may  serve  to  indi- 
cate that  jealousy  is  important  for  the  social  as  well  as  individ- 
ual life.  An  adequate  philosophy  of  history  or  society  cannot 
neglect  this  vital  instinct. 

IV.     StJMMAHY. 

1.  Animal  jealousy  bears  a  close  relation  to  anger  and  fear, 
and  is  a  fundamental  iustiuct,  appearing  in  the  lowest  verte- 
brates and  in  the  higher  invertebrates.  It  is  connected  chiefly 
with  feeding,  mating  and  breeding,  and  serves  as  a  corrective 
for  the  purely  social  instincts,  thus  protecting  the  individual  as 
against  the  group. 

2.  Being  phylogenetically  so  fundamental,  jealousy  appears 
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very  early  id  the  buraan.    Its  first  manifestations  are 
to  the  materuat  breast,  but  it  continues  into  old  age. 

3.  Jealousy  is  mterprete<l  as  a  self-feeling,  which  liepci 
its  conlent  not  only  upon  instinctive  rivalry,  but   upon  tbfl 
fluences  of  the  social  environment.      Genetically    the  esad 
shows  important  developments  in  complexity  and   refinen 
as  the  sense  of  self  deepens  and  expauds.     Childhood  j 
presents  marked  changes  as  compared  with  infancy.      P 
brings  a  special  increment  of  sensitiveness. 

4.  The  expression  of  the  emotion  exhibits  changes, 
pondingly.     The  infantile  expressive   movements    are  m; 
overt,  aggressive  and  highly  instinctive  in  character.     At 
lescence,   depressive,   melancholic  symptoms  become  fri 
they  may  be  either  subtle  or  severe. 

5.  An  analysis  of  jealousy  as  a  mental  state  proves  it 
peculiarly  complex  and  variable,  and  perliaps  the  most 
of  all  emotions.     The  commonest  constituents  are  anger, 
and  self-pity.      The  painfulness  is  due  to  the  intense  sul 
tivity  of  the  psychosis,  to  the  obstruction  of  impulses  of  pf 
and  appropriation,  to  the  disorganization  of  profotindly 
centric,  and  highly  systematized  ideas. 

6.  The  pathology  and   criminology,  of  jealousy  reveal 
tremendous  practical  importance  of  the  instinct  and  the  des 
bility  of  its  further  study  especially  in  its  non-morbid  asp 

7.  The  best  pedagogy  of  jealousy  for  children  and  yont 
probably  indirect  and  preventive,  and  consists  in  the  cul 
tion  of  a  healthy  personality  sense. 

8.  Anthropology  and  the  history  of  society  demonstrate 
significance  of  sexual  jealousy  for  the  family  institution 
chastity,  monogamy  aud  conjugal  fidelity. 

9.  The  scope  of  jealousy  is  shown  to  be  much  wider  tha 
ordinarily  recognized.     Jealousy  is  at  the  basis  of  many 
titudes  which  the  individual  takes  toward  his  fellows;  it 
social  customs  and  institutions;  it  motivates  group  action. 
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MEMORY  FOR  LIFTED  WEIGHTS. 


B.  A.  Haydbv,  State  Normal  School  of  Oirardean,  Mo. 


The  object  of  the  investigation  was  two-fold;  on  the  one 
hand  to  study  the  inSuence  of  the  interval  upon  the  accuracy 
and  quickness  of  recognition,  and  on  the  other  to  determine 
the  mental  processes  involved  in  comparison  and  recognition. 
Lifted  weights  were  used  because  they  promised  a  domain 
where  memorial  images  are  very  weak  and  would  therefore 
shed  light  upon  the  place  of  the  memorial  image  in  recognition 
or  comparison. 

The  results  have,  in  a  measure,  at  least,  justified  the  expec- 
tation. As  the  historical  side  of  the  question  has  been  pretty 
thoroughly  covered  in  various  articles,  it  seems  advisable  to 
omit  in  this  connection  further  discussion  of  that,  and  to  pro- 
ceed atouce  to  a  description  of  the  experiments,  and  an  analy- 
sis of  the  data  thus  obtained.  The  experiments  reported  in 
this  paper  were  begun  in  the  fall  of  1903  and  continued  with- 
out interruption  until  the  middle  of  June  of  the  following  year. 

EXPHKIMRNTAI,. 

The  reaction  times  of  the  subjects  were  taken  by  means  of  a 
Hipp  chronoscope,  giving,  on  the  average,  readings  which  were 
correct  to  within  1.90-.  The  subject  was  seated  at  a  desk  of 
convenient  height,  so  that  the  right  forearm  rested  comfortably 
upon  it.  The  back  of  the  hand  rested  upon  a  reaction  key, 
which  with  a  lip-key  was  used  in  the  earlier  experiments;  bnt 
as  it  was  found  to  be  in  many  ways  inconvenient,  a  Cattell 
speech  key  as  modified  by  Walt  was  substituted  and  gave  com- 
plete satisfaction.  When  the  reagent  lifted  his  hand  from  the 
reacting  kej-,  the  circuit  was  completed  through  the  chrono- 
scope; and  when  he  announced  his  judgment  by  speaking  into 
the  tube,  the  vibration  of  the  disk  broke  the  circuit,  and  in 
this  way  the  total  reaction-time  was  registered.  The  amount 
of  flexion  of  the  arm  was  regulated  by  a  padded  bar  placed  at 
a  suitable  height  above  the  table,  so  that  in  lifting  the  weight, 
the  wrist  touched  the  bar. 

A  determination  of  the  time  taken  in  lifting  the  weights  was 
made  from  time  to  lime  to  see  how  constant  its  value  was  in 
the  case  of  the  different  reagents:  the  mean  variations  range 
from  3%  to  8%  for  the  different  subjects.  When  we  compare 
these  figures  with  the  mean  variations  for  the  recognition-times 
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is  evident  that  the  control 


reported  in  tbe  tables, 
was  relatively  rigorous. 

A  series  of  eight  Jastrow  weights  were  used,  raaxf 
a  few  grammes  (20)  up  to  a  heavy  weight  of  600 
Two  of  these,  one  of  250  gms.  and  the  other  of  225 
kept  constant  thoughouc  the  experiment,  and  furnisbci 
weight  intervals  given  in  the  tables.  The  weights  were  j 
cal  in  shape  and  size  consisting  of  hollow  hard  rubber  cyl 
4  inches  long  and  2  inches  in  diameter,  which  could 
with  a  variable  amount  of  shot  kept  from  rattling  bj 
The  weights  were  kept  out  sight  of  the  reagents  by 
of  small  screens,  so  that  they  remained  in  ignorance  ol 
number  of  weights  used.  The  "now"  was  given  two  seo 
before  the  weight  was  placed  by  the  experimenter  in  the] 
of  the  reagent  for  lifting,  and  the  time  between  the  lif 
the  norm  and  the  stimulus  of  comparison  was  regulated  1 
stop-watch  graduated  to  one*fifth  of  a  second.  The  first 
lifted  was  taken  as  the  norm,  and  the  second  weight 
stimulus,  which  was  reported  by  tbe  reagent  to  be  "light* 
*'equal."  or  "heavier"  than  the  norm.  For  the  standard 
tervals,  the  order  of  presenting  the  weights  was  re\*crsedfl 
time  during  the  experiment,  as  is  the  customary  procwi 
to  avoid  constant  errors.  To  reduce  habituation  to  a  m 
ronm,  the  weights  compared  were  chosen  in  irregular, 
that  is  to  say,  the  standard  intervals  which  give  the  rea 
limes  of  the  tables  were  interpolated  between  several  olh« 
ter\'aU.  Calling  the  weights  A,  B,  C.  D,  E.  F.  G.  H,  of ' 
D  and  F,  we  will  suppose,  are  the  standards,  we  would  fai 
something  like  the  following  combinations  in  a  typical 
ment:  B-C,  D-F.  G-H.  D-D,  FF,  C-H,  F-D,  F-F,  etc. 

The  reagent,  at  the  end  of  each  comparison,  gave  an 
spective  account,  as  best  he  could,  of  the  process  of  judgme; 
With  some  of  the  less  experienced  reagents,  these  reports  tl 
at  first  rather  vague  and  confused;  but  soon  each  develops 
terminology  of  his  own  that  greatly  abridged  the  task  of  1 
cording  the  introspections.  Out  of  this  grew  the  classificati 
of  judgments  used  in  table  III.  The  reagents  reported  cai 
in  which  the  norm  and  stimulus  of  comparison,  were  distinct 
placed  in  a  scale  of  values,  or  in  which  only  one  was  thus  ca] 
fully  classified,  with  little  or  no  reproduction  of  the  sensatio 
occasioned  by  the  lifting  of  tbe  norm.  Here,  of  course,  if  aj 
reliance  is  to  be  placed  upon  introspection,  the  central  proce 
is  largely  one  of  verbal  suppleraentatioa.  Other  cases  occurr 
in  which  the  stimulus  of  comparison  did  not  seem  to  have  f 
absolute  position  assigned  to  it  in  the  scale  of  weight  vali 
but  yet  did  have  a  position  relative  to  the  absolute  position 
tbe  first.     Both  have  been  treated  together  in  tbe  tables  ui 
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the  bead  of  absolute  judgments.  In  another  class  of  judg- 
ments, along  with  the  verbal  supplementation,  went  a  consid- 
erable amount  of  memorial  image  representation,  in  which  the 
reagents  assigned  about  equal  importance  to  the  two  processes 
in  the  comparison  of  norm  and  stimulus.  (It  should  be  noted 
in  passing  that  although  the  judgment  iu  lifted  weights  is  pri- 
marily directed  to  strain  sensation,  other  sensations,  in  partic- 
ular, visual,  are  integral  parts  of  the  mental  activities  involved, 
and  with  one  exception,  Mr.  Freund,  the  visual  memory  of  the 
arm  movement  was  more  predominant  than  the  memory  of  the 
strain  and  pressure  sensations. )  Judgments  of  this  type  are 
reported  as  "mixed."  In  other  instances,  verbal  supplement- 
ation played  an  insignificant  r61e;  the  memory  image  in  some 
form  (visual,  of  arm  movement,  or  motile,  of  pressure  and 
strain)  seemed  clear  enough  to  mediate  comparison;  such  are 
recorded  as  "direct."  One  subject  (Mr.  Wright)  furnishes 
a  few  judgments,  sixteen,  in  which  neither  verbal  supplementa- 
tion nor  the  reproduction  of  memorial  images  was  noticeable. 
The  writer  is  inclined  to  regard  these  as  of  a  negative  charac- 
ter, due  to  inadequate  or  hasty  Introspection  on  the  part  of  the 
reagent.  They  have  been  giveu  a  place  as  the  fourth  type  of 
judgment  under  the  denomination  of  "immediate." 

The  time  iuter\'als  chosen  for  record  were  20  sees..  30 sees. 
40  sees.,  50  sees.,  60  sees.,  80  sees.,  100  sees.,  120 sees.  At  6rst 
shorter  inler\'als  of  5  sees.,  and  10  sees,  were  used;  but  these 
were  found  on  trial  to  be  too  short  to  permit  the  experimenter 
to  perform  his  share  of  the  work  without  some  confusion  and 
embarrassment.  Now  and  then  a  longer  time  interval  was  in- 
terpolated, either  in  a  blank  experiment  or  in  one  desired  for 
the  introspective  account.  Each  subject  filled  in  the  lime  be- 
tween presentation  of  norm  and  stimulus  with  such  mental 
occupation  as  he  pleased. 

Five  subjects  took  part  in  the  investigation  :  Dr.  Pillsbnry 
(P.),  Mr.  Galloway  (G.),Mr.  Wright  (W.),  Mr.  Sherman 
(S. ),  Mr.  Freund  (F.)  All  except  the  last  had  had  consid- 
erable training  in  laboratory  work,  the  last,  one  semester's  work 
in  au  introductory  course. 

Analysis  op  the  Tabi.ks. 

A.  The  Effect  of  the  Memory  Interval  on  the  Time  0/  Recog- 
nition. In  the  table  below  are  given  the  average  reaction  times 
of  all  judgments  taken  together  for  the  different  intervals  of 
time  and  for  the  whole  eight  intervals  considered  as  a  unit : 

An  inspection  of  the  table  fails  to  reveal  the  existence  of  a 
factor  whose  influence  can  be  expressed  in  the  definite  mathe- 
matical fashion  in  which  has  been  presented  the  time-course  of 
the  dissolution  of  a  memorial  image.     We  find  for  A  =  ±  35 
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Average  reaction  times  irJ.),/or  the  various  tM^ttterry  int^.  .^ 
Jor  the  weight  difference  (A)  of  »$  ±  grm  ami  o gm,  both 
and  wrong  judgments  taien  togeHutr, 


t.  i. 
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30». 

4o«. 

5o«. 

1.3808 

1. 276* 

1.249 

I  -201 

r.007 
I  049 

1.004 

1.050 

•958 
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.942 
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.887 
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.84S 
•959 
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.964 

1.035 


.S09 
.884 


•993 
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A  =  iaSB-  r. 
A  -        og.  r. 


.9S0 
1.043 
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1.056 


-819      ,769 
•853      .966 


1.036 
1.254 


■936 

.740 


1-059 
1.07a 
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.826 


gm.,  that  in  the  case  of  P..  the  refictiou  times  decreaseg 
ally  from  the  1st  inten'ol  (1.292s}  on  to  tbe  fourth  (i. 
and  then  rise  again  more  or  less  gradually  during  the 
ing  four  intervals;  in  the  case  ofG.,  esseutiallj-  th 
course  is  shown.  The  decline  is  from  1.007  ^  i°  ^^c 
.942s  in  the  4th,  and  the  rise  during  the  remaining  f< 
case  oi  W.,  there  is  decline  from  .887  s  in  the  first  to  .^^t 
the  third,  with  a  steady  rise  to  the  end,  with  the  cxceptioi: 
drop  to  .769  s  in  the  7th;  in  case  of  S.,  a  course  somewha 
regular,  but  with  the  values  higher  for  the  latter  iute 
thin  for  the  earlier  and  with  the  minimum  of. 9355  in  the 
interval;  in  case  of  F.  a  still  more  irregular  course, 
maximum  of  .926  s  in  the  6th  Interval  and  a  minimi 
.683  5  in  the  7th. 

For  A  =  o  gra.,  the  general  results  are  much  the  same. 
reaction-time  declines  for  P.  from  1.280  s  in  the  first  to  t 
in  the  fourth,  rising  in  a  fairly  gradnal  way  during   t 
four  intervals.     G.  shows  an  irregular  decline  from  i. 
the  first  to  1.017  s  in  the  4th.,  with  a  gradual  rise  duriiig 
remaining.  In  case  of  W.,  there  is  less  regularity  in  the  co 
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of  the  reaction  time  for  this  weight  interval  than  for  the  other: 
The  miaimum  of  .7625  is  reached  in  the  and  interval,  and 
the  maximum  of  ,915  s  in  the  4th,  and  then  an  irregular  rise 
during  the  latter  intervals.  S.  shows  a  gradual  decline  from 
1.093  s  in  the  first  to  .976  s  in  the  4th,  and  then  an  irregular 
rise  during  the  latter  intervals.  F.'s  course  is  irregular,  the 
minimum  of  .770  s  occurring  in  the  4th  interval  and  the  max- 
imum of  .9593  in  the  2nd.  The  reaction  times  are  in  general 
higher  for  the  difference  a  =  25  ±gm.,  than  for  no  differ- 
ence. Taking  the  average  of  all  the  intervals,  we  have  the 
following:  P.  1.228  s  for  A:=;  ±  25gra.,  and  1.245  s  for  A  ^:^^ogm,; 
G.,  .983s  and  1.043s  resp.;  \V.,  .831s  and  .894s  resp.;  S., 
i.027sand  i.t9osresp.;  F.,  .S38sand  .8299  resp.,  the  single 
exception  to  the  statement. 

The  mostf  therefore,  that  we  are  entitled  to  say  is,  that 
there  is  gradual  decline  in  the  reaction  time  during  the  first 
50  or  60  seconds,  and  then  some  increase  for  longer  inter- 
vals of  time.  Fifty  to  sixty  seconds  seems  to  be  the  most 
favorable  interval  for  judging  the  weights  .so  far  as  the  short- 
ness of  reaction  can  he  taken  to  indicate  this.  This  accords 
with  what  Prof.  Angell  found  in  his  experiments  on  the  dis- 
crimination of  shades  of  gray  for  different  intervals  of  time, 
though  be  did  not  cxteud  them  beyond  60  sees.' 

The  general  statements  just  made  are  still  further  confirmed, 
on  examining  the  values  of  the  reaction  time  for  right  and 
wrong  judgments  treated  separately,  as  wtII  be  seen  by  inspect- 
ing the  following  table: 

Confining  our  attention  at  first  to  right  judgments  for  a^:: 
±  25  gra.,  we  find  that  iu  case  of  P,  the  reaction  time  drops 
from  1.154s  in  the  first  interval  to  1.039s  in  the  third  and  rises 
in  a  fairly  regular  way  to  1.Z89S  in  the  8th;  in  case  of  G.,  a 
slightly  irregular  fall  from  .955 sin  the  ist  to  .892 sin  the  5tb; 
with  a  somewhat  higher  level  of  values  iu  the  last  three;  in 
case  of  W.,  a  decline,  fairly  regular,  from  .927  s  in  the  ist  to 
.670s  in  the  5th,  and  gradual  rise  during  the  last  three  to  .739  s 
in  the  8th;  for  S.,  an  irregular  fall  from  i.oio  s  in  the  ist  to 
.803  s  in  the  4th,  with  higher  values  in  the  latter  places;  for  F., 
an  irregular  course,  with  minima  of  .682  s  in  the  ist  and  .644  s 
in  the  7th,  and  a  maximum  of  .997  s  in  the  5th. 

The  average  for  wrong  judgments  for  this  weight  difference 
shows  a  rough  tendency  to  follow  the  same  general  course  as 
do  the  right  judgments.  P's  figures  rise  and  fall  till  the  4th 
interval  when  a  minimum  of  1.177  s  is  reached,  after  which 
there  is  a  fairly  regular  rise  to  1.3763  in  the  8th  interval. 
About  the  same  is  true  of  G.,  who  has  a  minimum  of  1.046s 
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Tablb  II. — Continued. 
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.817 
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in  4tb,  with  a  fairly  regular  ascent  to  1.0S9  in  the  8th;  W.  is 
irregular,  with  a  minimum  of  .303s  in  the  2nd,  andamaximum 
1.042s  in  the  6th;  S.  shows  afall  from  1.157  s  in  the  ist  to 
X.038S  in  the  3rd,  with  an  irregular  course  for  the  remaining 
intervals.  For  F,  the  course  of  values  is  irregular,  varying 
from  minima  of  .738  s  and  .735  s  in  the  ist  and  5;h  to  a  maxi- 
mum of  i.ooSs  in  the  4th. 

Of  the  wrong  judgments,  the  class  "V  <  N"  or  "unlike" 
shows  the  following  :  P.,  a  fairly  regular  descent  from  1.2863 
ju  the  first  to  1.14010  the  3rd,  with  an  irregular  ascent  to 
1.351S  in  the  8th;  G..  a  slight  drop  from  1.069  s  in  the  first  to 
1. 040s  in  the  4th,  with  a  slightly  irregular  course  of  higher 
values  for  the  remaining  intervals;  W.,  an  irregular  course 
of  values  ranging  from  minima  of  .736s  and  .Si8s  in  the 
ist  and  7th,  to  a  maximum  of  1.307  s  in  the  4th. 

The  other  class  of  wrong  judgments.  "ViiiN"  or  "like,*' 
yield  similar  results.  We  have  in  case  of  P.,  a  fall  from  1.338s 
in  the  ist  to  1.237  ^°  5^^<  with  a  rise  from  1.350s  in  the  6th  to 
1.396  in  the  8th;  incase  ofG.,  a  fall,  a  little  irregular,  from 
1.0S2S  in  the  ist  to  1.045  ^  ^^  5th,  with  irregular  higher  values 
for  the  remaining  three;  in  case  of  W.,  au  irregular  ascent 
bota.  .S03S  iu  the  2ud  to  1.042  s  in  the  6th,  with  an  irregular 
drop  to  i.oi4in8th. 

Taking  the  average  for  all  the  intervals,  we  see  that  right 
judgments  are  shorter  on  the  whole  than  wrong  judgments, 
being  for  the  different  reagents  as  follows:  P.,  1.135s  for 
right  and  T.304S  for  wrong;  G.,  1.2315  and  1.250B,  respec- 
tively; W.,  709s  and  901S,  respectively;  S.,  956s  and  1.118s, 
respectively;  F.,  .817s  and  845s,  respectively;  "ViuN"  or 
"like"  judgments  are  longer  than  "unlike."  "V^N"  judg- 
ments (P.,  i.3iisand  1.298s;  G.,  1.083s  and  1.074s;  W., 
.917  s  and  .868  s.) 

Passing  to  the  results  tabulated  forA=ogm.,  in  which  norm 
and  comparison  stimuli  are  the  same,  we  find  about  the  same 
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things  as  we  did  for  A=±  25   gm.,  tfaongh 
there  noted  are  not  so  pronounced  in  the  present  instaoi 
Bgures  for  right  judgments  fall  irregularly  from  i-»7ii 
first  to  1.1588  in  the  fourth,  and  then  rise  quite  regisla 
ing  the  rest  of  the  intervals  to  a  final  of   1.2935;  G 
are  similar  to  these,  decline  a  little  irregtilarly  from 
the  first  to  .983  s  in  the  5lh,  with  a   small    regular 
1.057  in  the  Sth;  Ws  course  is  irregular,  with  mini 
in  the  3nd,  and  .578  s  in  the  4th  and  a  maximum  of 
the  7th.     S.'s  course  is  likewise  irregular  with  a 
of  .98SS  in  the  2ud  and  a  maximum  of  r.207  s  in  the 
has  a  minima  of  .716s  in  the  4th,  after  an  irregnli 
from  .835  s  in  the  ist,  with  another  minimum  of  .S^i 
7th  interval. 

For  the  average  of  hoth  classes  of  wTong  judgment! 
for  P..  an  irregular  fall  from  1.287  sin  the  isi  to  i.l 
the  5th.  with  an  irregular  rise  to  1.293s  in  the  Sth; 
quite  regular  decline  from  1.0578  in  the  ist  to  r.03<l 
4th.  with  an  irregular  ascent  to  1.068  s  in  the  Sth;  ft 
irregular  course  with  a  miuimum  of  815  s  in  the  2n4 
other  of  .S92S  in  the  7th  and  a  maximum  1.007  s  in 
for  S., an  irregular  fall  to. 976sin  the4th,  with  irregul 
valiiet  in  the  latter  intervals.  For  P.,  an  irregula 
with  a  minimum  of  .727s  in  the  ist  and  another  of  .71 
6th,  and  a  maximum  of  -9775  in  the  and  and  one  i 
the  7th. 

Ofthe  two  classes  of  wrong  judgments,  "V<X"  give 
a  fall,  quite  regular  from  1.293B  in  the  ist  interval  t 
5th,  with  an  abrupt,  irregular  ascent  to   1.303  s   in  t] 
for  G,  a  fairly  regular  fall  from   1.070s  in  the  zst  to 
the  4th,  with  a  fairly  regular  rise  to  1.062  in  the  Sth 
an  irregular  course  of  .833  s  in  the  ist  and  847  s  in  t 
minima   with    a  maximum   of    1.1S3S    in   the    3rd 
judgments  give  in  case  of  P.  a  fall,  regular,  from  1.283a 
ist  to  1.134  s  in  the  6th,  with  somewhat  higher  valoea 
remaining  two  intervals  ;  for  G.,  a  rise  and  fall  to  a  mi 
of  1. 041  iu  the  4th,  aud  irregular  higher  values  in  the 
ing  four;  for  W.,  an  irregular  course  with  a  minimum 
in  the  4th. 

Comparing  the  averages  for  all  eight  intervals  of  ti 
together  we  find  again  right  judgments  shorter  than 
(P.    1,231s  and  1.250  resp.;  G.    .916    and  1.079    r 
.827saDd  .967s  resp.;  S.,  i.o27sandi. 113s,  resp.;  F. 
aud  .843  s  resp.) 

Ofthe  two  classes  of  wrong  judgments,  "V  (  N"  . 
than  "V  )  N"  in  case  of  P  (125  s  and  1.249  s  resp.) 
same  in  case  of  G  (1.052  s  and  1.051  s  resp.),  longe: 
(i.oiisand  .Si2sresp.) 
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Now  for  A=0,"ViiiN"  judgments  are  right  judgments;  and          ^^| 

while  as  noted  above  these  are  shorter  than  wrong  judgments,           ^^| 

yet  the  peculiar  nature  of  "like"  judgments  again  is  seen  in          ^^| 

the  fact  that  relative   to   the  wrong  judgments  the  right  for          ^^H 

A=0  are  higher  than   for  A=±  35  gm.,  the  ratios  being  re-          ^^H 

spectively  as  follows:  P  i.oi  and  1.15;  G.  x.02  and  1.17;  W,          ^^B 

1.17  and  t.37;  S,  1.08  and  1.17.                                                                ^^| 

The  reaction  times  have  also  been   calculated  for   the  totals          ^^H 

of  the  three  classes  of  judgments  which  the  introspective  rec-         ^^H 

ords  developed,  viz.:  "absolute,"  "mixed"  and  "direct;"  and          ^^H 

the  same  are  presented  in  the  following  table:                                        ^^H 

Tabi,s                                                               ^^B 

/Reaction  Time  in  Relation  to  Nature  0/ Judgment.                          ^^H 

A  ^  i:  35  gm.                                                                                                                              ^^1 

Nature  of  Judgm't. 

Right  (VJN) 

Wronif. 

At.  for  all.             1 
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I ■ 3628 

I.337t 

^J 

4a 

Mixed;              " 

1. 187 

X  .J56 

I  340     1. 351 

^H 

fi 

Direct;              " 

r.119 

1.300 

1.364     1.320 

^H 

6 

do                 •• 

.S64 

■955 

■937    i     945 

.940       ^H 

^ 

do                 " 

1. 001 

'■'i 

1.337 

1.236 

^^H 

iS 

do 

.896 

1.086 

1.048 

^H 

^ 

do                 " 

.66S 

.886 

.789 

.881 

:SM     ■ 

%t 

do 

■  ?63 

1.017 

1.133 

I  055 

s 

do                 " 

1. 317 

.918 

1.045 

-919        ^H 

<o 

do 

■945 

1.068 

-974      ^H 

h ' 

do 

r.065 

I.300 

^^1 

S 

do                        "                  .007 

1.045 

I.OCO                         ■ 

A  =  0  gm.                                                                                                                        1 

Natare  of  Judgm't. 

Right  (VinN) 

Wrong. 

Av.  for  all.              1 

V  <N 

V>  N 

Av. 

P* 

Absolaie;         rt. 

I.2I3S 

I. 3381 

1.2428 

1.240a 

sags          ^^H 

C  ' 

Mixcil; 

1 .358 

i.a68 

1.350 

1.359 
t.348 

^H 

Q 

Direct; 

1.335 

1.328 

i»59 

^H 

d 

do 

1.006 

'039 

1.048 

I  013 

I             ^H 

u 

do 

1.050 

1. 067 

I  056 

1 .063 

1.058        ^H 

% 

do 

I  .034 

1.054 

I -055 

1.054 

^H 

1^ 

do 

.830 

1. 031 

■  930 

■994 

.928        ^1 

do 

.726 

r.103 

•659 

.913 

■79S      ^M 

■  £ 

do                  " 

1.098 

1.244 

I  360 

1.37a 

1. 140       ^^ 

1^ 

CO 

Immediate      " 

I-I2I 

I  .  103                          ■ 

do 

I.IIO 

I-165 

^^1 

M    ' 

do 

laiSs 

•951 

1.048          ^^H 

S 

do 

X.IOO 

r.txii 

I -045             ■ 

^                            1 
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For   A  =  ±  25  gm.   we  note  that,  both   right 
judgnients  taken  together,  the  reaction  time  of  "the 
is  the    least,   the  distribution   for  the    "absolute" 
and  "direct"  is ;    P.,  1.153s,  1.279s,   and    1.256s; 
1.121S.  1.024s;  W,  .755s,  .870s,  and  .919s;  S,  .974^ 
t.ooos. 

Right    f"V>N")    absolute  judgments   are   also 
right  judgments  of  either  "the  mixed"  or  "direct" 
one  exception,  S.  with  whom  "direct"  are 
judgments  are  also  shorter  than  the  average  of  both 
wrong  judgments.     Thus  in  case  of  P.,  the  reaction  ti^ 
"absolute,"  "mixed"  and  "direct"  respectively    are 
jadgments,  1.098s,  1.187s,  and  i.iigs.and  forwrongJ 
1-351  s,  1.320s;  incase  of  G..  .864s,  i.oois,  and  .S96sr 
and  for  wrong,  .945s,  1.236s,  1.046s;  W.,  .668  s,    .7J 
.863s,  for  right,  and  .881  s,  i.osss  and  1.0455  for  wroS 
.945s,  i.o65sand  .907s  for  right  and  i.o6Ss,  x.3005, 
The  "mixed"  right  and  wrong  judgments  are  the  long, 
one  exception,  W.,  for  whom  "direct"  right  jadgmentsl 
longest.     Thisseems  to  indicate  that  a  complication  of  i 
rial  images  with  verbal  supplemenUtion  interferes  in  amt 
with  the  comparison  of  the  normal  stimulus,  so  far  as  re 
time  can  be  taken  to  indicate  anything  in  the  matter. 

Taking  the  average  for  both  kinds  of  wrong  jndgnsfi 
find  in  all  cases  the  "mixed"  to  be  the  longest  and 
exception  (S.),  the  "absolute"  to  be  the  shortest,  the" 
being  as  follows:  P..  1.237s,  1.351  s,  and  i.32osfor  "absol 
"mixed"  and   "direct"  respectively;  G.,  resp.  .945  s, 
1.048  s;  W.,  resp.,  .881  s,    1.055  s,  1.045s;    S.,  resp,, 
1.200  s,  1.045  ^- 

For  "V  >  N"  wrong  judgments  (tinlike),  we  have  ln\ 
P.,    the   absolute  shortest    (1.219s)   and    the   mixed 
(1.3568);    in    ca.se  of  G.,  the  same  ("absolute,"  .98 
"mixed"    1.238  s):    in  case   of   W.    the    "absolute"" 
(.S865)  and  "direct"  longest  (1.217s). 

The  results  show  that  for  "VuiN"  wrong  judgi 
(unlike)  the  absolute  are  in  all  cases  the  shortest,  being  f 
1.262  s;  for  G,,  .937  s  and  for  W.,  .789s;  and  that  incase 
"direct"  are  longest  (1.364s),  in  case  of  G.,  "mixed' 
longest   (1.227  s),  and   in  case  of  W.,  mixed  are  also  Ic 

(l.I22S). 

The  results  tabulated  for  A  =  o  g.  are  on  the  whol< 
those  for  A  =^  ±  25  gm.,  though  less  pronounced.  ReA 
to  the  averages  for  all  judgments  (both  right  and  wrong 
find  the  "aKsolute"  to  be  the  shortest  with  one  exceptioi 
and  the  "mixed"  the  longest  with  one  exception  W.,  thi 
eral  values  being  these:    P.,  "absolute,"  1.229  s;    "tnia 
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;  "direct,"  1.241  s;  C,  resp.  1.031a,  1.058a,  1.045s;  W, 
.923s,  793s,  i.i40sresp.;  S..  1.142s,  1.048s.  1.045s.  resp. 
And  the  values  of  the  "absolute"  judgments  are  on  the  whole 
higher  for  A  =  o  gm.  than  for  A  =  ±  25  gm.,  though  this 
relation  does  not  hold  true  in  case  of  "mixed"  and  "direct." 

Of  the  right  judgments  ("ViilN"),  "the  absolute"  are 
with  one  exception  (W.)i  the  shortest,  and  with  one  exception 
(W.),  the  "mixed"  are  the  longest.  And  the  values  of  the 
right  judgments  are  on  the  whole  considerably  higher  there 
than  they  are  for  A  =  ±  25  gm. 

Passing  to  the  average  of  wrong  judgments,  we  note  that 
the  "absolute"  are  shortest  for  P.  and  G.,  and  the  "direct"  for 
W.,  and  the  absolute  for  S. 

The  "V(N"  wrong  judgmeots  are  shortest  in  case  of  the 
direct  for  P.;  in  case  of  the  "absolute,"  for  both  G.  and  W. 
The  longest  of  these  judgments  appears  among  the  "mixed" 
for  P.  and  G..  and  among  the  "direct"  for  W. 

Of  the  "V)N"  wrong  judgments,  the  "absolute"  are  short- 
est for  P.  and  G.,  and  the  "mixed"  for  W.;  the  direct  are  the 
longest  for  P.  and  W. ,  and  the  '  'mixed' '  and  '  'direct' '  about  the  . 
same  for  G. 

B.  Effect  of  Length,  of  Memory  Interval  on  Mean  Variatum. 
The  mean  variations  have  been  calculated  for  the  various  in- 
ter\"als  and  for  total  values,  not  only  to  obtain  some  idea  of  the 
trustworthiness  of  the  data  presented,  but  also  to  see  if  any 
additional  light  was  thrown  on  the  nature  of  the  judgment- 
process  itself.  For  these  purposes  the  following  table  is 
annexed; 

TABI.B  IV. 
Relative  Mean  Variation  (  ^^^  "»  relation  to  ike  Time  Interval, 
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«H^ 

19+% 

i6+% 

i6-% 

14+% 

i.S+% 

14+% 

l6+% 

i6+% 

.-ViN 

22+ 

n+ 

18+ 

18— 

17  + 

17— 

15+ 

21 — 

19+ 

w:     V'"N 

23— 

M+ 

21 — 

2.^+ 

19+ 

17+ 

16+ 

17  + 

24— 

Av. 

23— 

2^+ 

19+ 

19— 

17  + 

liT 

16— 

15+ 

19- 

|Av.  for  r.+w. 

i^ 

31+ 

17- 

16+ 

15+ 

16+ 

^1— 

15+ 

1     Mr.  G. 

r:    VIN 

ao — 

17+ 

!•»+ 

16— 

14+ 

n+ 

16+ 

t4+ 

»5+ 

fViN 

21+ 

32+ 

20— 

18+ 

17— 

M+ 

16— 

16— 

18- 

w:  \  VuiN 

2^+ 

18+ 

20— 

31 — 

17+ 

16+ 

t4+ 

12  + 

19+ 

Uv. 

22+ 

20 — 

20+ 

19+ 

iS— 

15+ 

15— 

164- 

ao+ 

Av.  for  r.-4-w. 

ai-f 

18+ 

17+ 

i9- 

15— 

<3— 

16+ 

14— 

16+ 

H           50B 

1 

1 

HATDBN 

1 

1 

1 

1 

TABua  IV 

—Continutd 

^^H 

30 

30 

40 

50 

60 

80 

xoo 

^H                            Mr.  S. 

^H                                  n     V^N 

17+ 

I4~ 

13— 

15+ 

iB— 

18+ 

ar+ 

'S 

^n               fv^N 

^^M                                ^.     v>"N 

^^H 

ai+. 

2a — 

>7— 

»5— 

23— 

ao+ 

33 — 

ao 

^^^^P                      At.  for  r.+w. 

18— 

<5— 

14— 

17+ 

ao+ 

ai — 

11+ 

19 

^1                              Mr.  W. 

^1                                 r:    V;N 

17+ 

la — 

20+ 

13+ 

13— 

18+ 

»3+ 

14 

HI                                        rVSN 

'3+ 

M— 

t2+ 

'3+ 

9+ 

12  + 

10+ 

9 

H|                                  v:-  V>>>N 

16— 

12 — 

16  + 

18+ 

14+ 

9+ 

\i 

H^                                        (Av. 

9+ 

10+ 

12  + 

14+ 

10+ 

ia+ 

10+ 

^^R                                Av.  forr.  +  w. 

ao+- 

u+ 

16+ 

'5+ 

tx+ 

18+ 

14— 

>5- 

HI                                Mr.  P. 

^H 

"3— 

16— 

»+ 

33+ 

18+ 

»5— 

>7— 

19- 

^n                           rv^N 

■1                                  w:-  VuiN 

H^                                        (Av. 

18— 

19— 

17  + 

16+ 

21— 

19— 

22  + 

ao' 

^Bi                          At.  for  r.+w. 

22+ 

17+ 

19— 

19+ 

20+ 

17— 

21 

16- 

^B                              A  ^  0  gm. 

H                                 Dr.  P. 

H                                     r:     VuiN 

»3- 

21  + 

20 

'7  + 

15+ 

17— 

16+ 

15+ 

H                                         (V<N 

21  + 

24— 

20 — 

19+ 

17— 

i8— 

19  + 

^l>— 

■  1                                 w:{  V>N 

a3+ 

21— 

22— 

18+ 

ML 

19— 

17  + 

t6— 

H '                  '  ^^- 

as— 

19+ 

21  + 

22 — 

17  + 

;iT 

ji: 

^n                              At.  for  r.  +  w. 

20 — 

22 — 

20+ 

20— 

17— 

18— 

H                               Mr.  G. 

■ 

H                                  r:    VuiN 

ao— 

22  + 

ai— 

r8+ 

16+ 

17+ 

15+ 

iS— ^ 

r-v<N 

27+ 

31  + 

a4— 

20— 

19— 

ai  — 

23+ 

23— fl 

^H 

V>N 

19+ 

20 — 

?3+ 

23— 

10+ 

17+ 

ao^ 

19  jM 

^H ' 

Lat. 

21— 

20+ 

24- 

21  + 

10+ 

19- 

ai — 

»+ 

^H  1                           At.  for  r.  +  w. 

20+ 

aa— 

20  + 

18+ 

16+ 

ao— 

21+ 

»— 

^B                                 Mr.  W. 

■                                     r:     VutN 

II— 

25— 

16  + 

ia+ 

ia+ 

ifr- 

34+ 

lo-f 

HI                           rv<N 

10+ 

«5+ 

14  + 

14  + 

16— 

II— 

12— 

13+ 

■1                                w:  -^  V>N 

6— 

n— 

20— 

10+ 

ao — 

— 

IS— 

(«+- 

H                     ^^^- 

15+ 

M  + 

17  + 

\iX 

15+ 

»5  + 

j8+ 

[a> 

^H                               At.  for  r.  +  w. 

'3+ 

16  + 

18— 

16+ 

:8  + 

13+ 

H                                  Mr.  S. 

■                                  r:    Vu>N 

19+ 

22 — 

T7— 

15— 

18- 

16— 

ao+ 

19-+ 

H                     r^^^ 

H                                 w:-^  V>N 

Hi                                       Iat. 

18— 

!6  + 

20+ 

21  + 

r9— 

t8+ 

7+ 

18+ 

»2 

^M  \  I                       At.  for  r.+w. 

17+ 

18  + 

19+ 

2t  + 

17— 

31 — 

I8-+ 

Hl^                        Mr.  F. 

^^H                                        VuiN 

16+ 

SO+ 

22— 

I«+ 

15— 

14— 

19+ 

»+ 

^^H                  rv<N 

^^H                                 V>N 

^^H 

22— 

17+ 

15  + 

ao+ 

18+ 

21  + 

17— 

16+ 

^^^H                     At.  for  r.+w. 

18— 

16+ 

18+ 

ai — 

17— 

Ifi+ 

21  + 

(8— 

U         J 
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A  ^  ±  25  gm  :  For  the  two  most  important  subjects,  P. 
and  G.,  there  is,  taking  the  average  for  all  the  intervals,  less 
variation  for  right  than  for  wrong  judgments,  and  for  S.  the 
same  is  true;  for  W..  the  variation  isequal  in  the  two  instance; 
for  F.  it  is  less  in  wrong  judgments.  Between  the  two  classes 
of  wrong  judgments,  "V<N,"  and**ViiiN,"  the  variation 
is  less  in  the  former  than  in  the  latter  for  the  three  reagents.  P., 
G.,  and  W.  This  result  is  taken  to  confirm  the  conclusion  pre- 
viously drawn  from  the  reaction  time  of  the  two  classes  of 
wrong  judgments.  As  noted  before,  "like"  judgments  have  an 
element  of  uncertainty  in  them  depending  upon  the  absence  of 
the  criteria  available  in  the  other  classes  of  judgments,  with  the 
consequence  that  they  are  not  only  longer,  but  also  more 
variable. 

As  regards  the  relation  between  the  different  time  intervals 
and  their  respective  mean  variations,  no  evidence  is  forthcoming 
of  the  induence  of  a  factor  having  the  definite  relation  to  the 
time  that  the  memorial  image  has  been  assumed  to  possess.  For 
right  judgments,  we  have  in  case  of  P.  a  fairly  uuiforra  drop 
from  ao-f-^  to  14+%  during  the  first  five  intervals,  with  an 
average  above  i4+'5t;  for  the  remaining  three.  This  follows 
closely  tbe  relation  between  reaction  time  and  the  time  brought 
out  in  table  I,  the  minimum  being  1.113s  for  the  4th  interval 
(50  sec).  ForG.,  we  have  a  more  or  less  constant  decline 
from  20^ — %  to  1.'?+%,  during  the  first  six  intervals,  and  a 
higher  average  for  the  remaining  two.  We  have  here  again  a 
close  parallel  to  the  course  of  the  reaction  time,  though  itahould 
be  noted  that  the  minimum  reaction  time  is  reached  two  inter- 
vals earlier  (in  the  4th).  For  W.,  no  definite  tendency  is 
apparent,  the  minimum  of  I2 — %  occurs  in  the  2nd  inten'al 
and  the  maximum  of  2o-f-%  in  the  third.  For  S. ,  there  is  a 
decline  from  17-h^  to  13 — %,  during  the  first  three  intervals, 
with  an  irregular  higher  level  maintained  during  the  remaining 
five.  In  case  of  F.,  the  course  is  irregular  throughout,  with  a 
mininiumofi5 — %  in  the  5th  interval  and  a  maximum  of  23-!-% 
in  the  4th. 

Taking  both  classes  of  wrong  judgments  together,  we  find 
there  is  a  fairly  regular  decline  in  case  of  P.  from  23 — %  in 
the  1st  to  i5-|-%  in  the  last;  in  case  of  G.,  a  fall  from  224-% 
to  18 — %  during  the  first  five,  and  a  somewhat  lower  level  for 
the  remaining  three;  for  W.  a  gradual  increase  from  9-|-%  to 
14 — %  in  the  first  four,  and  an  irregular  course  for  the  last 
four;  forS,  an  irregular  decline  from  i\-\-%  in  the  ist  to  15 
— %  in  the  4lh,  with  a  considerably  higher  level  for  the  re- 
mainder; for  F.,  the  course  is  irregular  throughout. 

Of  the  two  classes  of  wrong  judgments.  "V  <  N"  judg- 
ments ("unlike"  judgments)  yields  the  following  results:  For 


5IO 


B&YDBZr  : 


I   R 


P.  there  is  a  more  or  less  graded  decline  from  22-f-%  to 
during  the  6rst  seven  intervals,  with  a  sudden  jump  to  3 1 
the  8th;  for  G.there  is  a  level  of  about  20%  for  the  firs! 
a  decline  from  i8-f-%  to  14-^-%  in  the  next  three,  and  a 
abuut  16^  for  the  last  two;  for  W.,  the  course  is  irregtxl 
ucs  ranging  from  a  minimum  of  9+*^  in  the  5th,  to  ama 
of  14 — %inthe2nd;forS.and  F.,wrong  judgments  have  B 
separated  into  the  two  classes,  because  the  namber  a 
was  thought  too  small.  The  other  class  of  wrong  judg 
"VliiN"  or  "like"  judgments,  furnishes  the  followil 
P.,  the  course  maintains  a  level  of  about  2$%  during  t] 
four  intervals,  with  a  gradual  drop  from  19+%  to  164 
ing  the  next  three,  and  a  jump  to  19-}-  in  the  8th ;  forG 
is  during  the  first  four  a  fairly  constant  level  of  abou 
with  a  fairly  regular  decline  from  17+%  to  i»-r%  d« 
last  four;  for  W.,  the  course  Is  irregular  as  in  the 
other  class  of  wrong  judgments,  though  the  average  19 
what  higher  (17+^  as  against  13+%)-  The  net 
the  foregoing,  so  far  as  wrong  judgments  are  cone 
that  no  influence  capable  of  a  precise  mathematical 
tion  is  observable,  though  for  the  two  most  important  rea 
P.  and  G.,  we  are  entitled  to  say  that  the  mean  variai 
higher  for  the  earlier  intervals,  though  in  the  8th  interv; 
values  again  appear  in  P.'s  case.  J 

Taking  the  averages  for  both  right  and  wrong  ju4 
we  have  in  case  of  P.,  a  level  of  about  20%  during^  the  fi] 
intervals,  and  slight  variation  around  16%  during  the 
six;  in  case  of  G..  an  irregular  decline  from  3i%  in  t1 
to  I J — %  in  the  6th,  with  a  drop  from  164-%  to  14- 
last  two;  in  case  of  W.,  an  irregular  course,  with  valt 
ing  from  a  maximum  of  20 -r%  in  ihe  first  to  a  mini 
ii-j-^  in  both  the  2nd  and  the  4th;  for  S.,  an  irregula 
with  a  maximum  of  20-f%  in  the  5th  interval  and  a  : 
of  ii-f-  in  the  7th:  for  F.,  an  irregular  course  wit 
higher  in  the  latter  inten'als. 

A  =  o  gm.  In  thecase  of  right  judgments,  which  fo 
crement  are  "ViiiN"  judgments,  we  note  the  following 
results  follow  the  same  general  law  as  in  theinterval  of  ^ 
viz.,  a  fairly  uniform  decline  from  23—%  in  the  first  ina 
15-I-  in  the  5th,  and  G.,  the  same,  the  values  for  bothra 
being  higher  than  the  corresponding  values  for  a  ^±253 
results  are  again  irregular  throughout,  ranging  from  mu 
of  II — %  in  the  first  and  lo-f  %  in  the  8lh.  to  a  maxitt 
25 — %  in  the  2nd  and  24+%  in  the  7th.  with  an  average 
tion  for  the  eight  intervals  of  18— ^ii:  S.  shows  an  ir 
decline  from  19+%  in  the  first  to  15—%  in  the  4th,j 
irregular  course  of  higher  values  bej'ond  this;  F.  has  ' 
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maximum  values  in  the  first  three  and  last  two  intervals,  and 
considerably  smaller  minimum  values  for  the  middle  intervals. 
On  the  whole  the  peculiar  nature  of  'ViirN"  judgments  is 
again  luauifest  in  the  higher  relative  mean  variations. 

Taking  both  classes  of  wrong  judgments  (V<NandV)N) 
together,  we  find  that  the  average  mean  variation  for  the  eight 
intervals  is  higher  than  the  corresponding  mean  variations  for 
right  judgments  in  thecaseof  P.  (20 — ^  and  18-}-%),  higher  in 
case  of  G.  (20 — %  19 — %),  less  in  case  of  W.  (i6--%  and 
18^^),  higher  in  case  of  S.  (20—%  and  18 — %),  higher 
in  case  of  F.  (20 — %  and  18 — %).  Comparing  these  results 
with  the  corresponding  ones  for  A^±  25  gm. ,  we  get  the 
following:  P.'s  results  are  about  the  same  (20 — %  and  19 — ); 
so  likewise  G.'s  (20 — %  and  ig — %);  W.  higher  for  A:^3 
(16%  and— 14%):  S.  higherfor  a^i^O  (20— %  and  i8-|-);  F. 
higher  for  a  ^O  C20 — %  and  17 — % ) .  By  comparing  the  two 
weights  intervals  in  respect  to  the  average  variation  for  all 
judgments  taken  together,  the  following  results  appear:  P.  is 
more  accurate  for  A=±  25  gm.  [15+%  and  19+%);  G. 
the  same  as  P.  (i6+%  and  iS-f-^^);  W.  is  equally  accu- 
rate in  both  intervals  (14 — %).  S.  is  more  accurate  for  A  ^=± 
25  gm.  (i7-|-%  iB-\-%);  F.,  about  the  same  for  both  (19+ 
and  19 — ).  Ou  the  whole,  therefore,  the  reagents  show 
greater  constancy  for  the  larger  weight  intervals. 

Oi  the  twoclassesof  wrong  judgments,  "V<N"  and  **V)IV," 
neither  show  very  decided  tendencies.  With  P.  there  is  for 
"\XIV"  judgments  a  drop  from  21-!-%  and  3j^%  —  respectively 
in  the  first  two.  to  17^ —  in  the  5th  and  then  a  gradual  rise  to  20 
— fo  in  the  8th,  and  for  "V)IV"  judgments  an  irregular  fall 
from  23+%  in  the  ist  to  17+  in  the  5th,  and  a  drop  from 
19 — %  in  the  6th  to  16—  in  the  8th;  in  case  of  G..  "V<N" 
judgments  have  an  irregular  course,  giving  values  rang- 
ing from  19—%  in  the  5th  to  24— fo  in  the  3d.  "V>N" 
judgments  likewise  irregular  with  a  minimum  of  17+%  in  the 
6th  and  a  maximum  of  23-f-  in  the  3d;  for  W.,  "V(N"  judg- 
ments are  irregular,  with  values  ranging  from  io-\-fe  in  the 
1st,  to  i6 — %  in  the  6th,  while  "V)N"  have  a  lower  minimum 
of  6 — fe  in  the  ist  and  a  higher  maximnm  of  20 — %  in  the 
3rd  and  5th.  Taking  the  mean  variation  for  the  full  eight 
intervals  we  find  the  mean  variation  of  ''V^N'*  judgments 
higher  than  the  mean  variation  of  *'V)N"  judgments  in  case  of 
P-  (19+%  and  17-1-%).  higher  in  case  of  G.  (21+%  and 
i9+%),  less  in  case  of  W.  (13+%  and  i8-\-%). 

The  results  for  the  mean  variations  of  both  right  and  wrong 
judgments  taken  together  are  these:  P.'s  figures  follow  the 
tendency  noted  for  A  ^  ±  25  gm,  of  declining  to  a  minimum  in 
the  finh  interval  with  a  slight  rise  for  the  remaining  three 
intervals;  though  the  tendency  is  less  obvious,  we  have  the 


same  general  features  in  the  course  G.'s  figures;  w< 
the  remaining  three  reagents  the  course  is  irregnla^ 
otit.  The  mean  variation  for  the  S  intervals  consid 
whole  is  higher  for  a  =  o  gm.  than  for  a  =  ±  IN 
case  of  P.  (19+%  and  i5-f-%).  G.  (i8-f-%  and  i6-f 
(17— %  and  14—%").  and  S.  (i8-Hfc  and  17-Hfc),  I 
posite  for  F.  ( i$-^%  and  17%). 

The  mean  variations  have  also  been  calculat 
totals  of  the  three  diflferent  classes  of  judgments,  ' 
"mixed,"  and  "direct,  "and  are  embodied  in  the  foil 

Tabi^  V. 
Relative  Mean  rariatitm  (^^^-^ /or  tht  different  ktitdi  of 


Natnre  of 
JadgmeDt. 


Re- 
agents. 


Aticolnte, 

Mixed, 

Direct, 

do 
do 
do 

do 
do 
do 

do 
do 
do 


Dr.  P. 


Mr.  G. 


Mr.  W. 


Mr.  S. 


RiRhi 

ViN 


»5+% 

Ifr— 

17+ 

15+ 
15- 

I6— 
i8+ 

15+ 
i8+ 
16+ 


VSN 


Wrong. 


»9-% 
ai  + 
2a+ 

18+ 


13  + 

ia  + 


VuiN 


M— 
i8-(- 

19+ 
ai-t- 

i8-t- 


Av. 


18+X 

2»  + 

ai  + 
18— 


19+ 

13+ 

It 

30+ 

t7— 

24— 
iS— 


A  —  o  gm. 


Reag'ts 


Absolat«, 

Mixed. 

Direct, 

do 

do 
do 

do 
do 
do 

do 

do 
do 


Dr.  P. 


Mr.  G. 


Mr.  W, 


Mr.  S. 


Right 

V"'N 


17- 
19+ 

24+ 
18+ 
19+ 
ai  + 

MX 

18+ 
17— 

MX 


Wrong. 
V  <^N  7  vTl^" 


>9— 
21  + 

15+ 

18+ 


a4— 

14— 

12+ 


30+ 

i8~ 
ai — 

3t — 

ao+ 

16+ 
8+ 


Av. 


31 

18  + 

t6+ 


18+ 

23 

>5— 

11+ 

18+ 
33+ 
13— 


The  figures  recorded  above  agree  quite  closely  in 
port  with  those  given  in  the  preceding  table.  For 
we  find  that  right  judgments  are  on  the  whole  less 
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than  wrong  judgments.  Thus  in  P.'s  case  the  variation  is 
15-I-,  17 — %,  18 — %  for  right  judgments,  against  \%-\-%,  22 
-|-%i  2i-f-%  respectively  for  wrong  judgments;  G.,  16 — %, 
17+%,  15-1-%.  against  18 — %,  20 — %,  19+%,  respectively; 
S.,  15-I-,  18+,  i6+,  against  17—%,  24—%.  »»— %;  bat 
in  case  of  W.  the  values  are  anomalous,  being  15 — %,  16 
— %,  iS%.  against  respectively.  12+%,  11 — %,  2o-|-%.  Be- 
tween the  two  classes  of  wrong  judgments,  ''ViiiN'*  (like) 
judgments  show  higher  values  as  a  rule  than  *'V  >  N"  (un- 
like) judgments,  being  for  P..  20 — %  to  ig — %,  24 — %  to  2i-|- 
%.  i8-l-%t0  22+9&;forG.  i9-i-%to  17+%.  2t-|-%  toi8-(-%,  i8 
■\-%  to  20—%:  for  W..  15— 9S>  to  i2-|-%.  Right  "abso- 
lute" judgments  show  as  a  rule  least  variation  as  compared 
with  other  right  judgments:  thus  for  "absolute"  right  judg- 
ments the  mean  variation  is  15%+;  for  mixed,  17 — %;  for  di- 
rect, 18— '^J' in  case  of  P.;  16 — %.  17-!-%,  and  15+ respectively 
incaseofO.:  15—%.  16--%.  i8-f%  incase  of  W.;  15-!-%, 
i8-f-%,  i6-|-%  in  case  of  S.  The  exception  here  of  15-I- 
%  for  "direct"  judgments  in  case  ofG.,  does  not  invalidate 
the  general  statement,  for  the  ntunber  of  direct  judgments  is 
comparatively  small. 

Of  wrong  judgments,  the  "unlike,"  "V  ^  N."  follow  the 
same  general  rule:  for  P..  "absolute"  have  a  mcau  variatinu  of 
19—%:  "mixed,"  21+%;  "direct,"  22-f%:  for  G..  17+%, 
1 8+%.  20 — %  respectively;  but  the  other  class  of  wrong  judg- 
ments, "VinN"  (like)  is  anomalous,  the  results  being:  P., 
"absolute"  20—%:  "mixed."  24—%;  "direct,"  18%;  G., 
"absolute."  19+%;  "mixed,"  2i-|-%:  "direct,"  i84-%, 
though  it  should  be  noted  that  in  both  instances,  the  mixed 
judgments  have  a  higher  mean  variation  than  the  absolute. 

The  interval  A=K>gm.  shows  less  decided  tendencies  than  the 
interval  a  :^=±25,  just  discussed.  Right  judgments  are  not  on 
the  whole  less  variable  than  wrong:  thus  for  P.,  we  have  for 
right  judgments,  17 — ^/c,  19-4-%.  24-!-%,  against  21 — %  18-}-%, 
-|-i6%  for  wrong;  in  case  of  G.,  i8+%,  19-!-%,  21+%.  for 
right  against  20 — %.  i8-f%.  22 — %  resp.,  for  wrong;  incase 
of  W.,  15+%,  i8-h%.  i8-f%  for  right  against  20— 9&,  184-%, 
22 — %  resp.,  for  wrong;  in  case  of  S..  17%  19+%,  i8-j-%t  for 
right  judgments  against  15 — %,  i8+%.  11-}-%,  resp.,  for  wrong 
judgments.  Comparing  the  different  kinds  of  judgments, 
we  find  consistent  results  among  the  right  judgments.  The 
mean  variations  are  respectively  17 — %,  19+%,  24-f-%.  for  the 
"absolute,"  "mixed. "and "direct" incaseof  P.;  i84-%.  19+%^ 
2i-|-%  resp.,  in  case  of  G.;  15+%,  i8-|-%,  \%-\-%  resp.,  in 
case  of  W.;  and  17 — %,  i9-|-%,  1 8+%  in  case  of  S.  As  com- 
pared with  the  corresponding  values  for  the  difference  of 
A^  ±  25  gm.,  the  results  are  somewhat  higher,  bringing  to 
lightagainthepeculiar  nature  of  "like"  judgments  ("ViiiN"). 
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Taking  the  totals  for  the  diflferent  classes   of  jnd^ 
find  the  mean  variation  to  be  1^  for  "absolute"  j 
than  it  is  for  *'mixed"  with  one  exception,  G-;  the  v 
P.    iS-\-%  and  2o-|-%  resp.;  for   G.,    20^-%   aod   i 
for  W.,   i6+%,   and  19+%,  resp.;   for  S.,     i 
— %  resp. 

C.  Bfeci  of  Memcry  Interval  upon  the  Ptrceniage  a 
and  Wrong  Judgment.  Herewith  are  appended  the 
obtained  under  the  above  bead. 

Tablb  VI. 

Percentage  of  Right  and  Wrong  Judgments  for  the  di_fft»-eni  1 

0/  time. 


t.  i. 


ao 


30 

40 

38- 
28+ 

63- 

53— 

31 — 

26  + 

67- 

12  + 
21  + 

18+ 

S6- 

♦4+ 

74+ 

70+ 

a6— 

9— 

so 


60 


80 


100 


A  ±  25  %^- 

Dr.  P. 
r.    ViN 

*•  \  VmN 

Mr.  G. 

do 

Mr.  W. 

do 

Mr.  S. 
do 


42 
28 


57- 
ao+ 

33— 

37+ 
37+ 
25— 

73  + 
37- 


61+ 
26— 

13+ 

69+ 
15+ 
16— 

«3- 
26— 
IX  + 

6x+ 
39- 


5>- 

34+ 
U+ 

53+ 
15— 
3»— 

56- 
32  + 
12 — 

62  + 

3&- 


46+ 

33— 
21  — 

64+ 
16+ 
19- 

57+ 
3*+ 
II— 

57- 

43+ 


5a— 

22  + 


58+ 
24+ 

I8+ 

50 
50 


»♦-»- 

X4+ 

45+ 
53— 


A  —  ogm. 

Mr.  G. 
r.     V»»N 

Dr.  P. 
do 

Ht 

Mr.  W. 
do 

do 


fdo 


do 

dO' 


rdo 

Ldo 


49  + 
27  + 

24— 
43 

31 

30 

69 

53— 
48+ 


38+ 

35  + 
27— 

53— 
21  + 
26+ 

41 
21— 

38+ 

50 
24+ 

25+ 

31  + 
39— 
30+ 

49- 
40+ 
11  + 

45— 

48+ 

55  + 

42-^ 

41+ 
26— 

33+ 

37+ 
29— 

34+ 

33+ 
40— 
17- 

33+ 
67- 


39— 
30+ 

3»  + 

27— 
32- 
41  + 

36— 
41— 

32  + 
34— 
34+ 

29+ 

P7 

18- 
41— 
41  + 

31  + 
41— 
28- 

50 
40 
10 

MX 

18+ 

37+ 

36+ 

35 

62+ 

64^ 

65 

IS— 
4S+- 
37-+ 

t^ 

36+ 

55+ 

46  + 
38+ 
15  + 

35+ 
65- 
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The  percentage  of  right  cases  does  not  seem  to  follow  any 
very  definite  tendency  in  relation  to  the  time  interval,  P. *s  re- 
sult shows  an  irregular  rise  from  42%  in  the  first  interval  to 
63 — %  aud  61-^%  in  the  3rd  and  4th  respectively, with  a  fairly 
level  of  course  values  of  about  10%  less  for  the  remaining  iu- 
ler\-als.  G.  show5  much  the  same  tijing;  beginnidg  with  57 — % 
in  the  first  interval  and  rising  67 — %  and  6g%  in  the  3rd  and 
4tfa,  with  a  rise  and  fall  of  lesser  values  to  a  minimum  of 
49-f-  in  the  8th.  W.  begins  with  37+%  in  the  first  interval 
and  rises  irregularly  to  63 — %  in  the4th,  andthenhasacourse 
of  values  ranging  between  56 — fo  and  61 — %  in  the  remaining 
four  intervals.  In  case  of  S.,  we  have  after  the  first  two  inter- 
vals, a  fairly  regular  decline  to  45+%  in  the  eighth. 

Comparing  the  two  classes  of  wrong  judgments  with  each 
other,  we  find  in  case  of  P.  the  percentage  of  wrong  judgments 
on  the  whole  higher  for  the  "V5N"  or  unlike,  than  for 
"VntN"  or  like,  the  opposite  of  this  in  case  of  G.  but  the 
same  in  case  of  W. 

•  For  A  ^o  we  note  the  following  results.  With  right  judg- 
ments, which  in  this  instance  are  'Mike,"  we  have  in  case  of 
P.,  the  maximum  of  50%  in  the  third  interval  with  a  fairly 
regular  decline  during  the  remaining  inter\'als  to  a  minimum 
of  g-f-  Ju  the  8th  ;  in  case  of  G.,  a  maximum  of  53 — %  in  the 
third,  and  a  fairly  regular  fall  thereafier  to  15 — %  in  the  Sth; 
in  case  of  W.,  an  irregular  course,  beginning  with  a  maximum 
of  6g — %  in  the  ist  and  falling  to  3i-h%  i°  ^'^^  ^^^  and  again 
to3i-f  %  in  the  5th;  in  case  of  S.  an  irregular  decline  from 
52+%  in  the  ist  to  35-!-%  iu  the  Sth.  The  percentage  of  right 
judgments  is  on  the  whole  less  for  a  =  o  than  for  A  ^  ±  25  gm. 

Of  the  two  class  of  wrong  judgments,  the  "V  )  N"  show  a 
higher  percentage  than  the  others  in  case  of  P.  (37-!-%  and  1 1 — 
%  respectively),  about  the  same  in  case  of  G  (33 —  and  33+ 
resp.),  and  a  lower  percentage  in  case  of  W  (17  +  ftod  37"H 
resp). 

In  the  following  table  will  be  found  the  distribution  of  the 
percentage  of  right  judgments  for  the  different  inter\'alsoi  time 
among  the  "absolute,"  "mixed,"  and  "direct"  in  case  of  P. 
and  G. 

From  the  above  table  we  see  that  in  case  of  P.  for  A  ^±  25 
gm.,  57—%  all  right  judgments  are  "absolute,"  1.  <?.,  those  in 
which  comparison  is  mediated  by  verbal  supplementation,  while 
only  2 — %  are  "direct,"/,^.,  those  in  which  there  is  an  evident 
reproduction  of  memorial  images  with  little  or  no  classification 
of  the  weights.  Likewise  for  G.,  6o-\-%  all  right  judgments 
are  "absolute,"  while  only  2-\-%  are  "direct." 

Comparing  the  different  time  intervals,  we  find  a  fairly  regu- 
lar increase  in  the  percentage  of  right  judgments  in  case  of  P. 
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Ptrcentage  of  Right  Judgments  for  the  different  /Mienmlt  i 
the  "Absolute,"  "Mixed*'  and  "'/?<>«/"  classes. 


t.  \. 


Dr.  P. 

A  -  ±  S5  g»- 
Absolute, 


Mixed, 
Direct, 

A—  og. 

Absolnte, 

Mixed. 
Direct, 


No. 
No. 


40 -i 


ss— 


No. 


No. 
No. 
No. 


38+ 

13- 


Mr.G. 

A  =  i  as  gm. 
Absolute, 


Mixed, 
Direct, 

A-o 

Absolate, 

Mixed, 
Direct, 


No. 
No. 
No, 


No. 
No. 
No. 


46- 


<7 


23 


49— 


5— 


30 


17 


18 


5  + 


39+      41— 


18 


48- 


33 


13+ 


49— 


5a 


23 


44+      44 

30 

7— 


47— 


31 


44+ 


36 


18 


43- 
I 

48- 
a 

9+ 


40 


51- 


43 


46- 

3+ 


54—     58+ 

49 
44-      41  + 


39 


» 


43- 


31 


16+ 


50 


40 


3+ 


54+ 

28+ 
I 
17+ 


as 

13 


80 


38 
a? 


61- 

33+ 


50 

45+- 

5+ 


3a 
29 


51— 


43+ 
a 

43+ 
a 
13+ 


33 

»3 


4a 


47— 


39 


1+ 


46+ 
I 
36- 


t8 

14 


18— 


38 
3 


63- 


35— 


62+ 
a 

38+ 


39 
18 


48- 


37+ 
I 

15— 


a3 

18 


100 


61—      69— 

43  55J 


39+ 


38 


30 


3-1- 


17 


31  + 


as 


l3a+| 
o 


61— 


«4 


35— 

4-+ 


69- 


46 


31  + 


31 


49- 
1 

38+ 


19 

15 


13— 


71—       79-+ 

51 
39+        31- 

r[ 
o 


57+ 
1 

43— 


13 


64- 
1 
36  + 


from  40-|-%  in  the  first  interval  to  68 — %  in  the  8th.  Fc  _ 
the  "direct"  judgment  are  found  only  in  the  earlier  inten 
So  too  with  G.,  there  is  an  increase  from  49 — %  in  th^ 
to  79+%  io  the  8th,  and  as  with  P.,  the  direct  judgmenn 
foand  in  the  earlier  intervals.  ■ 

For  A=  o,  the  general  trend  is  the  same.8  P.'s  resultssl 
ao  increase  from  38-|-%  to  64+%  in  "absolute"  judgmeni 
going  from  ist  to  8lh  interval,  with  the  greater  part  of 
"direct"  judgments  in  the  earlier  intervals,  G.  incn 
irregularly  from  47%  in  the  first  interval  to  64—^  in  thf| 
in  the  absolute  judgment,  and  has  most  of  the  direct  jt 
ments  iu  the  earlier  intervals.     Passiug  to  the  totals,  we 
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51 — %  of  P.'s  judgments  "absolute"     and    only    io-f-9fc    of        ^^H 

b 

them    "direct,"    and  48— %  of  G.'s  "absolute"  and    1 1~%         ^^H 

■ 

^H 

■ 

The  percentage  totals  for  the  eight  intervals  of  lime  taken         ^^^| 

together,  which  are  given  below,  present  some  very  interesting         ^^^| 

results  in  respect   to    the  distribution    of  right    and    wrong         ^^^| 

b 

judgment  within  each  class.                                                                        ^^H 

■ 

Tabi,r  vin.                                             ^^H 

■ 

I^rcentage  Totals ^  the  eight  Intervais  of  Time  taken  together  for  iM«         ^^^| 
differeiU  classes  and  kinds  0/ Judgment.                                      ^^^H 

P 

A  =  ±  25  gm-                                                                                              ^^1 

Re- 

Tfature of 

Percentage  of                                                      ^^^H 
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Judgment. 
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73 
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^H 

No. 
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59 
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^H 
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No. 
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19 

32 

H 
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■ 

No. 
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86 
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■ 

Dr.  P. 
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■ 

No. 
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^H 

p 
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^H 
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9 

13 
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^m 
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^H 

No. 
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34 
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56 

28 

16 
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Mr.  W. 
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'7 

15 

8 

^H 
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^H 

No. 

18 

6 

8 

^H 
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I— 

^H 
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3 

^1 
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77— 
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96 

n 
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Mixed, 

45+ 
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No. 
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10 
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Tabi^  VIU.—CanHnu^, 


Nature  of 
Judgments. 

PerccDtage  of                                ^ 

Re- 

Right 
VmN 

Wrong. 

All  judgineo 
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N 
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12 

5+ 
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13 
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4 
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8 

6 
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41— 

59+ 

7S  + 
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75 

no 
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3»— 
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xa 

a? 

Direct, 

45- 
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9~ 

No.|            lo 

11 

For  the  difference  of  ±25  gm.  we  find  in  case  of  P.  49 — ' 
hisjudgmentsare  "absolute,"  48-f-%  "mixed,"  and  01 
"direct;"  in  case  of  G.,  53 — %  of  all  judgments 
lute,"  39-|-  "mixed"  and  but  8—%  "direct;"  in  ca 
79-1-%  "absolute,"  12+%  "mixed."  8+%  "direct;" 
of  S.  60 — %  are  absolute,  264-%  "mixed,"  and  14- 
rect."  The  distribution  of  right  and  wrong  judgment 
for  G..  67— fo  of  all  "absolute"  judgments,  56-+-% 
"mixed"  judgments,  and  i6-|-%  of  all  "direct"  jt 
arc  right;  for  P.,  60— %  of  all  "absolute."  43-)-« 
"mixed,"  and  324-  of  all  "direct"  judgments  are 
W.,  574;%  of  all  "absolute."  56%  of  all  "mixed," 
of  all  "direct"  judgments  are  right;  in  case  of  S..  77- 
"absolute,"  454-%  of  all  "mixed,"  and  334-%  of 
are  right. 

The  distribution  of  wrong  judgmentsbetween  theti 
of  "like"  (ViiiN)  and  "unlike"  (V^N),  does  not' 
any  law  for  the  diSereut  reagents.  P.  has  more  "unlike' 
"like;"  G.  has  more  "like"  for  "mixed"  and  "direct, 
about  the  same  number  of  "like"  and  "unlike"  for  al 
judgments.  W.  has  more  "unlike"  for  "absolute"  and  "n 
and  more  "like"  for  direct  judgments,  ■ 

For  A=ro,  we  have  the  following  percentages:  ista 
all  the  judgments  of  each  reagent,  P..  43 — %  "absolute* 
"mixed"   and  only   11— %   direct;    G„    49 — %,    "abSQ 
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39—%  "mixed."  and  but  r  2-|-%  direct ;  W,.  77— %  "absolute," 
<5H-%  "mixed. ' '  5+, '  'direct, "  3+%  nondescript  or  immediate; 
S.,  75-(-'7ff.  "absolute,"  16— fc  "mixed"  and  9—%  "direct." 

2nd.  Taking  the  different  kinds  of  judgments,  P  has  38-%, 
tBe  "absolute"  right,  27 — %  of  the  "mixed"  right,  and  30% 
"direct"  right:  G.  has  34— %  of  the  "absolute"  right;  364-^ 
the  "mixed"  right.  and3o-|-% the  "direct"  right;  W.  has  42 — % 
the  "absolute"  right,  6i-|-%  of  the  "mixed  right."  50%  of  the 
"direct"  right;  S.  has4i— %ofthe  "absolute"  right,  31— %of 
the  "mixed"  right  and  45—%  of  the  "direct"  right. 

3d.  Of  the  two  classes  of  wrong  judgments,  the  percentage 
runs  higher  on  the  whole  for  "V )  N"  judgments  in  case  of 
both  P.  aud  G.,  with  the  opposite  relation  for  W.  There  are 
some  miscellaneous  facts  related  to  the  above  which  it  is  neces- 
sary to  put  into  tabular  form.  The  distinction  of  right  judg- 
ments among  the  different  kinds  of  judgments  is  as  follows: 
A^±  25gra..  P.  has  57-I-  "absolute,"  41—%  "mixed,"  and 
2—%  direct;  G.  has  6o-|-%  "absolute."  38—%  "mixed"  and 
2+% direct;  W.  has7i-|-%  absolute,  12—%  "mixed"  and  8—% 
"direct;"  S.  has  73+%  "absolute."  19+*^  mixed  and  8—%  di- 
rect. ForA  =  ogra,  5i4-%of  right  judgments  are  "absolute," 
39 — %  "mixed,"  io-|- "direct"  in  case  of  P.;  48%  absolute, 
41%  "mixed"  and  11%  "direct"  in  case  of  G. ;  70 — %  abso- 
lute, 2i-|-%  "mixed"  $-\-%  "direct,"  and  4 — %  "immediate" 
in  case  of  W.;  77+%  "absolute,"  i2-|-%  "mixed,"  lo-l-  "di- 
rect" in  case  of  S. 

Summary  of  Results. 

1.  The  larger  portion  of  the  judgments  are  absolute, «.<r., those 
in  which  verbal  supplementation  is  the  most  conspicuous  part 
of  the  judgment  process.  This  agrees  with  the  conclusions 
reached  by  Prof.  AngeU  in  his  experiments  on  the  discrimina- 
tion of  shades  of  gray.' 

2.  There  Is  a  correlation  between  correctness  of  judgments, 
length  of  time  in  making  the  judgment,  and  the  relative  mean 
variation.  There  is  a  decrease  in  the  length  of  the  reaction,  in 
the  extent  of  the  mean  variation  and  an  increase  in  the  percent- 
age of  right  judgments  during  the  earlier  intervals,  clearly  indi- 
cated in  the  case  of  the  reagents,  Dr.  Pillsbury  and  Mr.  Gal- 
loway, who  have  furnished  over  three- fourths  of  the  judgments 
recorded.  The  interval  of  40  to  60  sees,  seems  the  most  favor- 
able for  the  judgments,  so  far  as  this  is  indicated  by  maximum 
percentage  of  right  cases,  minimum  length  of  reaction  time  and 
mean  variation.  These  results  thus  indicate  some  fundament- 
al change  in  condition  for  judgments  made  with  a  longer  in- 
ter\"al  between  preseulatiou  of  norm  and  comparison  stimulus. 
Prof.  Angell  also  found  in  the  experiments  above  noted,  that 
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the  reaction  was  shortest  for  60  sees.,  the  longest  interval  in- 
vestigated;  and  explains  the  fact  as  due  to  a  change  in  sensor]' 
conditions.  He  writes  in  the  article  already  referred  to:  "as 
regards  the  reactions  for  5  sees,  it  has  been  observed  that  the 
demeanor  of  the  reagents  for  the  shorter  inten,'als.  is  commonly, 
though  not  invariably,  different  from  what  it  is  in  the  longer 
In  the  30  and  60  sec.  intervals,  the  reagent  is  apt,  soon  after 
the  exposure  of  the  norm,  to  relax  the  trunk  muscles,  settle 
himself  in  an  easy  attitude,  to  breath  easily  and  to  move  the 
eyes  from  time  to  time  over  the  background.  During  the 
shorter  periods,  as  has  already  been  observed,  the  reagents 
usually  try  to  maintain  uniform  sensory  conditions  for  both 
norm  and  comparison;  the  tension  sensation  from  trunk,  res- 
piration and  eye  muscles  are  kept  constant  in  order  apparently 
to  make  the  conditions  of  comparison  as  much  alike  as  possible. 
Accordingly  we  have,  for  most  reagents,  a  much  larger  mass 
of  background  of  sensation  entering  into  the  comparison  of 
shorter  interA'als,  and  in  all  probability  more  genuine  acts  of 
comparison.*"  I  have  made  no  records  touching  on  the  de- 
meanor of  the  reagents  for  the  various  intervals;  but  there  is  a 
fact  reported  in  the  preceding  part  of  this  paper,  which  con- 
firms the  statements  made  in  the  above  quotation,  viz.,  that 
the  percentage  of  absolute  judgments  increases  in  the  longer 
intervals,  while  the  direct  judgments  are  relatively  most 
numerous  in  the  shorter  intcr\'als. 

3.  "Like"  judgments  are  of  a  negative  character,  that  is, 
such  as  the  reagents  make  when  the  criteria  of  the  other  judg- 
ments are  absent.  There  is  an  uncertainty  in  making  jndg- 
ments  of  this  sort,  which  shows  itself  especially  in  a  lengthened 
reaction  time  and  often  in  a  higher  mean  variation. 

4.  Right  judgments  are,  as  a  rule,  shorter.  less  variable 
than  wrong  judgmeuts,  the  more  so  when  there  is  a  difference 
betweeu  norm  and  stimulus  of  comparison. 

5.  Absolute  judgments  are  shorter  and  less  variable  than 
other  kinds,  and  the  percentage  of  them  increases  in  the  longer 
intervals.  Frequently  the  memorial  image  acts  as  disturbing 
factor,  as  is  seen  in  the  fact  that  in  many  instances  the  "mixed" 
judgments  are  longer  than  either  the  absolute  or  direct. 

6.  The  images  are,  according  to  the  introspective  reports  ot 
the  reagents,  more  visual,  or  at  least  as  much  so,  as  they  arc 
motile.  The  sensations  aroused  by  lifting  weights  are  a  com- 
plex of  visual  and  kina^^sthetic  elements,  of  which  the  visual 
function  the  more  conspicuously  in  the  judgment  process. 
When  this  is  direct,  that  is  a  comparison  between  the  sensa- 
tions peripherally  aroused  by  the  stimulus  of  comparison,  and 
the  memorial  image  of  the  uorm. 


»Phil08.  Stud.,  Vol.  XIX,  p.  18. 


MEMORY   FOR   UPTED  WEIGHTS. 


521 


7.  There  is  an  evident  loss  of  sensory  memory  with  the 
flow  of  time,  if  by  that  we  mean  a  higher  percentage  of  errors 
for  the  longer  intervals  of  time  (beyond  30  to  60  seconds)  and 
a  lengthened  time  of  reaction. 

8.  The  general  trend  of  the  results  is  that  in  judging  the 
comparative  magnitude  of  lifted  weights,  the  most  important 
thing  concerned  in  the  process  is  not  a  memorial  image  under- 
going a  progressive  decay  that  bears  a  definite  mathematical 
relation  to  the  time  as  measured  by  the  amount  of  work  neces- 
sary to  restore  it  to  its  former  integrity. 

Brief    Statement   of   Theory  of  the    Judgmbnt  op 
Lifted  Weights. 

All  reagents  reported  the  immediate  disappearance  from  con- 
sciousness of  the  memorial  image,  when  present,  as  soon  as  the 
lifting  of  the  second  weight  began;  so  that  a  direct  comparison 
between  the  memorial  image  and  the  sensations  aroused  by  the 
second  weight  in  a  way  at  all  analogous  to  the  comparison  of 
two  peripherally  aroused  sensations  occupying  consciousness 
simultaneously  or  nearly  so,  was  out  of  the  question.  Besides, 
in  these  cases  where  the  reagents  were  unable  to  pass  any 
judgment  whatever,  because  the  norm  had  been  completely  for- 
gotten, it  was  fonnd  that  the  failure  was  invariably  due  to 
an  inability  to  reproduce  the  verbal  supplement  of  "light" 
"heavy,"  etc.,  which  served  to  place  the  norm  in  a  scale  of 
weight  values.  The  classi6cation  of  the  norm  enables  the 
reagent  to  adjust  the  muscles  for  the  lifting  of  the  second 
weighls  or  stimulus  of  com^jarison  to  a  degree  determined  by 
the  intensity  of  the  strain  sensation  resulting  from  the  adjust- 
ment. If  this  adjustment  is  just  sufficient  to  lift  the  second 
weight  with  the  usual  degree  of  ease  and  rapidity,  the  norm 
and  stimulus  are  felt  to  be  equal;  if  the  adjustment  more  than 
suffices,  the  second  weight  flies  up  more  quickly  than  usual,  and 
secrus  lighter;  on  the  other  hand,  if  the  adjustment  is  insuffi- 
cient, the  weight  does  not  move,  a  fresh  innervation  is  made, 
the  feeling  of  eflTort  is  correspondingly  great,  and  the  stimulus 
of  comparison  seems  heavier.  The  judgment  results  from 
changes  in  a  complex  of  peripherally  aroused  sensations,  and 
not  from  a  comparison  between  a  peripherally  aroused  sensa- 
tion and  a  copy  of  the  same  in  the  form  of  a  memorial  image. 
This  theory  is  snbstaniially  that  of  Miiller  and  Schuraan.* 
with  the  exception  of  the  part  played  by  the  "motor"  image, 
The  impulse  to  adjustment  is  largely  a  verbal  idea,  which  gives 
a  position  to  the  weight  in  a  scale  of  values. 

*  Miiller  and  Scbumau.  Ffliiffer's  Archiv,  tUr  Physiologic,  1889.  Vol. 
45.  Pp-  53  ff-  Martin  and  Mullcr.  Zur  Analyse  der  Unter»chiedscinp- 
fiiidlichkett,  Experimeotale  Beitriige,  J.  A.  Bartb,  Leipzig,  1899,  pp. 
206  fi. 
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rANGES  AND  FEELING/ 


By  John  F.  Sh£pard,  Ph.  D. 


The  experimental  work  here  reported  was  begun  in 
part  of  November.  1903.  and  was  coatinned  until  Ja 
1906,  with  omissioa  of  the  summer  vacations.  Tfae^ 
tion  at  the  start  was  to  test  the  organic  reactions  accomj 
ing  various  mental  processes,  with  special  reference  to  Wm 
thdimeusioaal  theory  of  feelings,  and  this  object  hafl 
kept  in  mind  throughout.  To  this  end  the  subjects  werci 
to  give  a  careful  account  of  the  couscious  factors  involved, 
to  note  particularly  to  what  extent  they  might  be  callet 
citemeui  or  repose,  straiu  or  relaxation,  agreeableness 
agrees bleness.  There  certainly  are  such  processes,  wk 
their  character  as  feeling  or  sensation  may  be,  whatevi 
be  the  physiological  changes  accompanying  them,  and] 
two  points  must  be  kept  partly  separate  for  the  present. 
attempt  will  be  made  to  determine  more  definitely  will 
kinds  of  processes  we  are  dealing,  but  the  success  or  failt 
this  attempt  cannot  destroy  the  value  of  the  work  on  the 
gauic  reactions. 

The  possible  expressive  processes  studied  were  thechs 
the  volume  of  the  hand;  in  the  volume  of  the  brain;  ii 
heart  rate;  and  to  some  extent  depth  and  rate  of  breathin|_ 
the  form  and  size  of  the  plethysmographic  pulse  in  brain 
hand.  The  disagreement  among  the  writers  on  the  snbje< 
so  great  that  no  estimate  can  be  made  of  the  present  statu 
the  problem  except  by  a  brief  abstract  of  the  recent  liters 
and  to  this  I  now  turn. 

It  is  needless  to  review  the  writings  treated  by  Angel 
Thompson  in  their  article  on  "Organic  Processes  and ' 
sciousness."  It  would  be  difficult  to  do  it  again  so  well, 
can  hegiu  with  a  statement  of  the  results  obtained  by  th 
authors.  They  may  be  summarized  as  follows:  when  the 
tention  process  moves  smoothly,  respiration  and  circulat 
progress  with  regularity.  Strained  attention  is  accompau 
by  more  vigorous  bodily  reactions  than  low-level  relaxe 
tention, — but  both  agree  in  relative  regularity.  Breaks] 
shocks  are  followed  by  relatively  violent  bodily  changes. 

^Prom  the  Psychological  Laboratory  of  the  University  of  Ml 
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tions  are  states  of  instability:  attention  is  spasmodic  and  inter- 
nipted.  This  instability  is  greater  in  disagreeable  than  in 
agreeable  states.  Solving  a  problem  that  requires  merely  rel- 
atively strained  attention  is  regular  attention.  If  one  becomes 
confused  or  anxious,  we  get  irregular  attention. 

No  factor,  vasomotor,  rate  or  amplitude  of  pulse,  position 
or  emphasis  of  dicrotic,  or  rate  or  amplitade  of  breathing 
change.s  regularly  in  one  way  for  agreeable  and  the  opposite 
way  for  disagreeable  conditions.  Almost  all  emotional  states, 
agreeable  or  disagreeable,  produced  constriction.  Amplitude 
of  pulse  decreases  in  almost  all  emotional  states.  The  rate  of 
the  heart  is  sometimes  increased  on  an  average,  sometimes  de- 
creased, sometimes  not  changed  at  all.  Increase  of  rate  is  most 
frequent,  but  the  more  significant  fact  is  the  irregular  rate  with 
emotions. 

The  results  with  sensory  stimuli  vary.  The  most  pleasant 
experience  (harmonj')  always  caused  constriction.  Unpleasant 
odors  caused  dilation  in  a  few  instances.  The  rate  of  the  heart 
with  sensory  stimuli  increases  about  as  often  as  it  decreases. 

Mental  application  gave  a  slight  amount  of  vasomotor 
change,  frequently  so  slight  fluctuations  as  to  be  hardly  notice- 
able. Respiratory  rhythm  disappears.  Intellectual  states  are 
distinguished  from  the  affective  states  by  the  greater  regularity, 
and  not  by  any  uniformity  in  the  direction  of  change.  In  about 
half  of  the  mental  application  tests  there  are  both  vaso-ditation 
and  vaso- constriction  in  a  single  test.  When  the  change  is  in 
only  one  direction,  it  is  an  even  chance  that  it  be  dilation  or 
constriction. 

Lehmann,  in  the  first  part  of  bis  work,  ''Korperliche  Aus- 
serungen  psychischer  Zustande"  gives  considerable  space  to 
a  study  of  the  normal  condition.  Perhaps  the  most  surprising 
statement  is  that  the  long  undulations  of  the  volume  curve  are 
called  forth  by  vague  conscious  conditions  which  are  not  able 
to  catch  the  attention.  He  says  that  these  waves  do  not  ap- 
pear in  deep  sleep,  and  the  changes  in  heart-rate  arever>'  small 
in  the  gradual  undulations.  Such  a  conception  of  these  waves 
is  a  source  of  error  throughout  the  book. 

A  concentration  of  the  attention,  according  to  Lehmann,  is 
immediately  accompanied  by  a  few  quickened  pub>es,  during 
which  the  volume  has  a  tendency  to  rise;  then  follow  four 
to  eight  slow  pulses  and  the  volume  falls;  finally  the  volume 
rises  again  with  quickened  pulse.  Taking  all  these  phases  to- 
gether, the  length  of  pulse  is  always  shortened.  If  the  activity 
is  more  lasting,  the  volume  remains  nearly  at  the  normal  after 
the  last  rise,  but  with  much  shortened  pulse. 

With  involuntary  attraction  of  the  attention  by  a  sudden 
external  stimulus,  the  arm  volume  usually  rises  slightly  at 
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first,  then  sinks,  and  lastly  rises  to  normal.      While   tl 
pnlses  after  the  stimulus  are  shortened,    the   conditio^ 
whole  is  characterised  by  a  leoKtheued   pulse,   which] 
more  in  the  sinking  than  in  the  rising  volume. 

During  strain  of  expectation,  the  volume  of  the  ai 
seued,  the  height  of  pulse  is  small,  the  length   of  pulse^ 
but  little  from  the  normal.     The  reactions  to  various  sti 
are  obscured.     If  the  strain  is  strong,  external   stimt 
forth  only  chauges  in  the  freqtiency  of  the  pult-e;  if  te 
cause  a  rise  of  volume  which  is  soon  lost.    If  the  strain 
the  volume  rises  with  higher  pulse. 

In  an  indifferent  mood,  the  bodily  expressious  ot 
stimuli  are  independent  of  the  feeling  tone;  if  the  attend 
them  is  purely  involuntary  without  active  strain,  tt 
change  is  lengthening  of  the  pulse.  If  the  stimulus 
some  active  attention,  the  volume  changes  of  these  state 
in,  but  with  lengthening  of  the  pulse  unless  the  active  altl 
is  too  prominent.  During  a  state  of  strain  each  new  dire 
of  attention  is  expressed  by  a  volume  change  which  is  ' 
considered  as  a  resultant  of  the  changes  which  the  new  act 
would  cause  of  itself,  and  the  rise  of  volume  which  is  a  0( 
quence  uf  the  lessening  of  the  strain.  It  is  difiicult  to 
the  author's  explanation  that,  with  maximal  strain,  tl 
forces  arise  side  by  side  so  that  the  volume  remains  near 
changed,  while  with  weaker  strain,  one  gets  a  pnedomi^ 
rise  of  volume. 

Disagreeable  sensations  cause  a  strong  and  persistent 
volume  with  decrease  in  the  height  of  the  pulse  as  well 
length.  If  the  volume  rises  again,  the  height  of  the  p 
rises  also.  With  weak  disagreeableness.  the  pulse  begin 
lengthen  as  the  volume  rise.s;  with  strong  disagieeablen^ 
shortens  still  more  during  the  first  of  the  rise  and  at  the| 
inal  level  of  volume  the  pulse  length  is  usually  markedlj 
than  the  norm. 

A  depressed  mood  is  distinguished  by  the  marked  nt 
tions.  Agreeably  toned  sensations  and  other  plea.sant 
tions,  not  very  complex,  express  themselves  by  increase  it 
height  and  lengthening  of  the  pul.se;  while  the  volume 
ally  only  immediately  at  the  beginning  shows  a  slight  fall  "i 
then  quickly  ri.se.s  above  the  original  level.  But  one  generi 
does  not  find  all  these  changes  in  the  same  curve.  J 

An  external  stimulus  must  affect  consciousness  in  <^dai 
cause  organic  reactions.  To  the  degree  to  which  another  si 
distracts  attention  from  it,  so  far  its  special  bodily  expressil 
vanish.  An  agreeably  or  disagreeably  toned  sensation  si 
gested  in  a  hypnotic  state  calls  out  the  same  t>odily  chanj 
which  accompany  the  sensation  when  caused  by  a  stimu 
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uuder  normal  conditions,  even  though  there  may  be  actinfr  a 
stimulus  which  of  itself  would  cause  different  reactions  if  it 
came  to  consciousness. 

lu  the  second  part  of  his  book.  Lehmanu  develops  a  theory 
of  agreeableness-disagreeableness  which  be  states  briefly  about 
as  follows:  when  a  psycho-physiological  process  demands  no 
greater  use  of  energy  of  a  neuron  than  the  assimilative 
changes  arc  able  to  supply  contiuuously.  theu  the  psychical 
effect  will  be  an  agreeable  feeling  while  the  physiological  ef- 
fect will  be  a  stimulation  of  changes  in  other  centres.  The 
maximum  of  agreeableness  is  attained  when  the  assimilative 
processes  can  just  supply  the  demand.  When  these  limits  are 
exceeded,  the  agreeableness  and  the  stimulation  are  both  de- 
creased; the  dcmaud  in  the  active  centres  now  causes  an  in- 
flow of  energy  from  tbe  surrounding  parts  by  which  simulta- 
neous processes  in  the  latter  are  inhibited.  We  get  then  a 
neutral  condition:  and  finally,  if  the  need  in  the  active  neu- 
rons is  so  great  that  it  cannot  be  supplied  by  the  assimilation 
in  connection  with  the  intercellular  stream  of  energy,  the  psy- 
chical effect  will  be  a  disagreeable  feeling.  An  inhibition  of 
other  simultaucous  processes  will  therefore  accompany  disagree- 
ablene&s,  except  when  this  is  of  too  short  duration  to  allow  an 
inflow  to  take  place  (as  in  fright). 

Taking  the  curves  published  in  Lehmann's  atlas  and  the 
descriptions  given  by  Lehmann  of  the  conditions  under  which 
they  were  taken,  Wundt  attempts  to  show  that  in  so  far  as 
the  experience  U  exciting  in  character  there  is  some  increase 
in  volume,  increase  in  height  of  pulse,  but  no  change  in  the 
pulse  length;  in  so  far  as  it  is  quieting,  the  reaction  is  the  re- 
verse. With  agreeable  states  the  volume  is  increased,  the 
pulse  heightened  and  lengthened;  with  disagreeable  there- 
verse  conditions  hold.  Strain  gives  a  decreased  volume,  a 
weakened  and  lengthened  puLse;  relaxation  the  reverse.  Wundt 
belie%'es  that  in  this  way  a  belter  interpretation  is  obtained  for 
Lehniann's  results. 

Brahn  begins  his  article  with  a  careful  account  of  introspec- 
tions in  which  he  finds  that  Wundt's  tridimensional  di\'ision  of 
feelings  is  justified.  In  his  experimental  work,  he  considers 
only  the  length  and  form  of  the  pulse.  He  measures  the  single 
pulse  beats,  but  very  roughly,  and  uses  only  a  few  before  and 
after  the  stimulus.  He  states  that  subliminal  stimuli  cause  a 
slight  lengthening  of  the  pulse;  that  there  are  three  pairs  of 
changes  in  the  pulse  corresponding  to  three  directions  (if  feel- 
ing: agreeable  states  give  longer  and  higher  pulse,  disagreeable 
shorter  and  lower;  exciting  higher  and  no  change  of  length, 
depressing  lower  and  of  the  same  length;  strain  shorter  and 
relaxation  longer  pulse.     The  changes  in  each  case  come  in  a 
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few  pulses  after  the  stimulos  and  last  several  beats.  X 
a  periodic  strengthening  and  weakening  of  the  expres.-;^ 
strain  corresponding  to  the  variations  of  attention.         fl 

W.  Gent  finds  with  Sfianmtn^ — a  sort  of  indefinite  et 
tion — if  it  is  of  short  duration,  a  short  fall  of  volume,  ni 
less  lessened  height  of  pulse,  and,  most  prominently,  leoj 
ing  of  the  pulse;  if  of  longer  duration,  the  volume  cufll 
remains  low  with  very  small  waves.  J 

With  relaxation,  the  volume  rises  above  the  norm,  ga 
with  respiratory  waves;  the  pulse  is  shortened.  No  £e 
can  be  isolated  except  Spannung  and  Lbsung;  in  afl 
places  we  have  resultants.  ( 

Concentration  of  the  attention  as  found  in  the  solutiQ 
problem  or  in  counting  marks  gave  a  shallow  and  more  j 
breathing,   a   fall  of  volume  and  decreased    height 
with  waves;  there  is  no  constant  change  of  pulse  length.  \ 
this  he   thinks  the  feeling  is  a  mixture  of  "Spannn^ 
^^Erre^ng.*'     One  must  question,  however,  whether 
nung,"  as  he  uses  the  term,  is  not  the  complex. 

So  far  as  a  state  was  disagreeable  it  gave  a  fall  of  volum 
height  of  pulse  and  shortened  pulse  length.  These  ch 
will  be  more  or  less  complicated  by  the  strain  and  e» 
effects  present,  less  so  if  the  disagreeableness  is  strong, 
ableuess  causes  a  rise  of  volume  and  height  of  puis 
greater  respiratory  waves;  the  pulse  may  be  leng^thc 
shortened  during  the  stimulus,  but  there  is  always  a 
ing  after  the  stimulus. 

Gent  thougbt  to  get  excitement  by  suggesting  the 
active  or  that  its  volume  should  rise;  depression,  by  suggS 
of  the  reverse.     The  reaction  for  excitement  was  the  ri 
volume,  heightened  and  shortened  pulse.     The  sliortened 
was  obtained  only  by  the  method  of  suggestion.     Deprj 
gave  the  reverse  reaction.  ■ 

P.  Zoneff  and  K.  Meumann  report  quite  fully  the  real 
experiments  in  which  they  are  mainly  concerned  with  th 
compauiments  of  mental  processes  in  the  heart  rate  anc 
breathing.  They  study  not  only  the  rate  but  also  the  c 
of  both  chest  and  abdominal  breathing.  Working  with  a 
tion  to  optical,  auditory  and  tactual  stimuli  and  to  the  soli 
of  arithmetical  problems,  ihey  find  that,  in  general,  a  volui 
concentration  of  attention  causes  a  slowing  of  the  pulse  an 
inhibition  of  the  breathing,  greater  iu  the  chest  than  ic 
abdominal  breathing.  The  breath  is  much  more  affecte 
the  sensory  than  by  the  intellectual  atteution.  The  wav 
the  atteution  correspond  to  waves  in  the  pulse  and  bre 
changes;  with  weakening  of  the  attention  the  pulse  fre^ 
and  total  amount  of  breathing  increase. 
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Turning  to  the  agreeable  and  disagreeable  feelings,  the  au- 
thors state  that  all  agreeable  processes  cause  a  shallower  and 
more  rapid  breathing,  with  slowing  of  the  pulse,  all  disagree- 
able processes  give  deepening  and  slowing  of  breathing  and  a 
quickening  of  the  pulse.  The  chest  breathing  is  more  affected 
than  the  abdominal.  If  we  consider  both  the  rate  and  depth  of 
thoracic  and  abdominal  to  get  the  total  amount  of  breathing, 
we  see  that  agreeable  states  lessen  the  breathing  activity,  dis- 
agreeable increase  it. 

The  effects  of  the  feelings  vanish  with  a  distraction  of  the 
attention  by  another  stimulus.  The  authors  also  study  the 
results  of  concentration  of  the  attention  upon  the  stimulus  and 
upon  the  feeling,  and  show  that  a  mere  direction  of  the  atten- 
tion to  the  feeling  strengthens  it,  but  it  is  weakened  if  made 
the  object  of  a  psychological  analysis. 

One  of  the  most  interesting  of  the  articles  that  have  recently 
appeared  is  that  by  M.  Kelchner,  on  the  relation  of  breathiug 
and  pulse  changes  to  stimuli  and  feeling.  After  a  thorough 
criticism  of  Lehmann's  work,  the  writer  passes  to  the  experi- 
ments on  agreeable  and  disagreeable  states  caused  by  taste, 
visual  and  auditory  stimuli.  Agreeable  tastes  give  quickened 
pulse,  agreeable  tone.s  and  colors  a  slowed  pnl.se.  The  quick- 
ening of  the  pulse  with  taste  stimuli  is  less,  the  more  agreeable 
the  experience,  so  that  longer  pulse  seems  to  be  here  the 
natural  expression  of  agreeableness.  The  pulse  increases  in 
rate  generally  with  disagreeable  states.  The  breath  changes, 
with  both  agreeable  anil  disagreeable,  show  great  individual 
differences.  Pulse  and  breathing  are  to  a  certain  extent  inde- 
pendent variables,  and  there  is  a  great  difference  in  the  signi6- 
canceof  the  two  as  expressions  of  the  feelings.  The  individual 
differences  are  found  in  depth  and  rate  changes  as  well  as  in 
the  relative  part  of  the  chest  and  abdominal  factors,  so  that  it 
is  always  necessary  to  consider  both  breath  curves. 

Strain  was  studied  mainly  by  announcing  a  reaction  of  some 
sort  which  should  take  place  at  a  second  signal.  Quickening 
of  the  pulse  was  the  result;  the  breathing  showed  great  indi- 
vidual differences.  Relaxation  gave  the  reverse  of  the  expres- 
sion of  strain,  and  this  was  true,  even  in  the  individual 
differences.  If  strain  precedes  and  turns  to  relaxation  at  an 
agreeable  or  a  disagreeable  process,  the  relaxation  simply  dis- 
places the  other  feeling  reaction,  and  the  result  is  indifferent 
to  the  nature  or  degree  of  the  agreeableness  or  disagreeableness. 

Cutaneous  pain  gave  rather  uneven  results.  There  was  a 
tendency  to  faster  breathiug.  The  pulse  was  quickened,  ex- 
cept with  one  subject. 

A  faster  pulse  and  an  irregular,  generally  somewhat  quick- 
ened  breathing,  accompanied  fright.    There  was  a  slowing  of 
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few  pulses  after  the  stimulus  and  last  several  beats.  Ti 
a  periodic  strengtheaing  and  weakeain^  of  the  expres3tf| 
strain  corresponding  to  the  variations  of  attention.         I 

W.  Gent  finds  with  Spannung — a  sort  of  indefinite  d 
tion — if  it  is  of  short  duration,  a  short  fall  of  volume,  in 
less  lessened  height  of  pulse,  and,  most  prominently,  lenj 
ing  of  the  pulse;  if  of  longer  duration,  the  volume  cat; 
remains  low  with  very  small  waves. 

With  relaxation,  the  volume  rises  above  the  norm, ;_ 
with  respiratory  waves;  the  palse  is  shortened.      No^  ft 
can  be  isolated  except   Spannung  and   Lbsung'  in 
places  we  have  resultants. 

Concentration  of  the  attention  as  found  in  the  soluC 
problem  or  in  counting  marks  gave  a  shallow  and  more 
breathing,    a    fall  of  volume  and  decreased    height 
with  waves;  there  is  no  constant  change  of  pulse  length.  '• 
this  he  thinks  the  feeling  is  a  mixture  of  ''Spannui< 
**£rregung.''     One  must  question,  however,  wlsether 
nung^"  as  he  uses  the  terra,  is  not  the  complex. 

So  far  as  a  state  was  disagreeable  it  gave  a  fall  of  volu^ 
height  of  pulse  and  shortened  pulse  length.      These 
will  be  more  or  less  complicated  by  the  strain    and  e« 
effects  present,  less  so  if  the  disagreeablcncss  is  strong.     A 
ableucss  causes  a    rise  of  volume  aud   height  of  puis 
greater   respiratory  waves;  the    pulse  may  be    leng^thc 
shortened  during  the  stimulus,  but  there  is  always  a 
ing  after  the  stimulus. 

Gent  thought  to  get  excitement  by  suggesting  the  ai 
active  or  that  its  volume  should  rise;  depression,  bysugg* 
of  the  reverse.  The  reaction  for  excitement  was  the  ri 
volume,  heightened  aud  shortened  pulse.  The  shortened  ] 
was  obtained  only  by  the  method  of  suggestion,  Depre 
gave  the  reverse  reaction.  J 

P.  Zoneff  and  E.  Meuniann  report  quite  fully  the  rejj 
experiments  in  which  they  are  mainly  concerned  with  th( 
companimenls  of  mental  processes  in  the  heart  rate  and 
breathing.  They  study  not  only  the  rate  but  also  the  d 
of  both  chest  and  abdominal  breathing.  Working  with  a1 
tion  to  optical,  auditory  and  tactual  stimuli  and  to  the  solt 
of  arithmetical  problems,  they  find  that,  in  general,  a  volus 
concentration  of  attention  causes  a  sIowingofthepul.se  an< 
iuhibttion  of  the  breathiug,  greater  in  the  chest  than  in 
abdominal  breathiug.  The  breath  is  much  more  affecte 
the  sensory  than  by  the  intellectual  attention.  The  wavt 
the  attention  correspond  to  waves  in  the  pulse  and  br 
changes;  with  weakening  of  the  attention  the  pulse 
and  total  amount  of  breathiug  iucrease. 
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Turning  to  the  agreeable  and  disagreeable  feelings,  the  au- 
thors state  that  all  agreeable  processes  cause  a  shallower  and 
more  rapid  breathing,  with  slowing  of  the  pulse,  all  disagree- 
able processes  give  deepening  and  slowing  of  breathing  and  a 
quickening  of  the  pulse.  The  chest  breathing  is  more  affected 
than  the  abdominal.  If  we  consider  both  the  rate  and  depth  of 
thoracic  and  abdominal  to  get  the  total  amount  of  breathing, 
we  see  that  agreeable  states  lessen  the  breathing  activity,  dis- 
agreeable increase  it. 

The  effects  of  the  feelings  vanish  with  a  distraction  of  the 
attention  by  another  stimulus.  The  authors  also  study  the 
results  of  concentration  of  the  attention  upon  the  stimulus  and 
upon  the  feeling,  and  show  that  a  mere  direction  of  the  atten- 
tion to  the  feeling  strengthens  it,  but  it  is  weakened  if  made 
the  object  of  a  psychological  analysis. 

One  of  the  most  interesting  of  the  articles  that  have  recently 
appeared  is  that  by  M.  Kelchner,  on  the  relation  of  breathing 
and  pulse  changes  to  stimuli  and  feeling.  After  a  thorough 
criticism  of  Lehraaun's  work,  the  writer  passes  to  the  experi- 
ments on  agreeable  and  disagreeable  states  caused  by  taste, 
visual  and  auditory  stimuli.  Agreeable  tastes  give  quickened 
pulse,  agreeable  tones  and  colors  a  stowed  pulse.  The  quick- 
ening of  the  pulse  with  taste  stimuli  is  less,  the  more  agreeable 
the  experience,  so  that  longer  pulse  seems  to  be  here  the 
natural  expression  of  agreeableness.  The  pulse  increases  in 
rate  generally  with  disagreeable  states.  The  breath  changes, 
with  both  agreeable  and  disagreeable,  show  gp-eat  individual 
differences.  Pulse  and  breathing  are  to  a  certain  extent  inde- 
pendent variables,  and  there  is  a  great  difference  in  the  signifi- 
cance of  the  two  as  expressions  of  the  feelings.  The  individual 
differences  are  found  in  depth  and  rate  changes  as  well  as  in 
the  relative  part  of  the  chest  and  abdominal  factors,  so  that  it 
is  always  necessar>'  to  consider  both  breath  curves. 

Strain  was  studied  mainly  by  announcing  a  reaction  of  some 
sort  which  should  take  place  at  a  second  signal.  Quickening 
of  the  pulse  was  the  result;  the  breathing  showed  great  indi- 
vidual differences.  Relaxation  gave  the  reverse  of  the  expres- 
sion of  strain,  and  this  was  true,  even  in  the  individual 
differences.  If  strain  precedes  and  turns  to  relaxation  at  an 
agreeable  or  a  dis.^greeable  process,  the  relaxation  simply  dis- 
places the  other  feeling  reaction,  and  the  result  is  indifferent 
to  the  nature  or  degree  of  the  agreeableness  or  disagreeableness. 

Cutaneous  pain  gave  rather  uneven  results.  There  was  a 
tendency  to  faster  breathing.  The  pulse  was  quickened,  ex- 
cept with  one  subject. 

A  faster  pulse  and  an  irregular,  generally  somewhat  quick- 
ened breathing,  accompanied  fright.   There  was  a  slowing  of 
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infers  irom  the  decreased  time  of  transmission  of  the  pal 
the  carotid,  which  coalinues  after  the  heart  becomes  sh 
Again  he  agrees  with  Berber's  statement  that  "disagre 
toned  sensations  cause  an  increase  in  brain  volume  ajM 
crease  in  height  of  pulsations  in  the  brain."  This  contql 
of  brain  vessels  and  decreased  height  of  pulsations,  itj 
plained,  protects  against  a  too  rapid  dissimilation. 

Tns  Periphkral  Volume  Changbs. 

The  first  experimenl.s  were  designed  to  test  the   chat 
peripheral  volume  and  the  depth  of  breathing.     It  was. 
thougbt  that  the  heart  rate  might  be  measured  from  tl 
curves,  but  this  idea  was  soon  abandoned  for  reasons  to 
cussed  later.     Three  forms  of  the    picthysmograph  wer 
at  one  time  or  another  during  the  experiments.     We 
sider  them  separately. 

Zimmermann's  moditication  of  I^ehmann's  plcthysmog 
was  used  during  the  latter  part  of  the  first  year's  work, 
this  modificatiou  is  probably  inferior  to  Lehiuann's  o| 
form,  there  are  many  objections  to  the  use  of  either  fa 
purpose.  It  is  too  much  of  a  stimulus  to  the  subject,  in^ 
too  much  preparation  on  his  part  and  may  easily  become 
tively  uncorafortable.  It  is  little  wonder  that  Lehmat 
taioed  so  many  abnormal  results,  because  the  reactior 
preceded  by  a  state  of  5^rt««w^.  It  is  with  great  di£ 
that  movements  arc  eliminated.  Every  swing  of  the  ani 
breathing,  every  jump,  every  contraction  of  the  mnsclesoj 
arm  is  almost  certain  to  be  directly  recorded  in  part  at  It 
Again,  it  is  too  directly  affected  by  the  pulse  in  the  large  b 
vessels,  the  outflow  from  the  large  veins,  and,  relatively 
least,  cauuot  record  delicately  cbaugesof  volume  so  far  as^ 
are  due  to  constriction  or  dilation  of  the  small  arteries.  ' 
results  obtained  by  its  use  were  not  in  conflict  with  those  fi 
the  other  instruments,  but  were  not  nearly  so  clear  or  cert 
It  was  therefore  abandoned  in  favor  of  the  other  forms.       I 

It  will  be  convenient  here  to  notice  a  change  made  in  reel 
ing  the  curve  from  Lebmann's  plethysmograph.  The  Ma 
tambour  is  probably  universally  used  for  this  purpose.  Btt 
is  also  veo'  unsatisfactory.  The  unequal  yielding  of  the  ■ 
her  at  the  sides  of  the  disk  in  response  to  the  motion  ofl 
lever,  the  variable  tension  of  the  rubber  at  different  heights 
the  curve  tend  inevitably  to  obscure  the  record.  For  thi^ 
son  a  piston  recorder  of  large  size  with  hard  rubber  p1tq| 
was  made  and  used  in  place  of  the  tambour.  A  much  m 
delicate  response,  both  as  recording  the  long  waves  and 
reaction  to  stimuli  was  obtained  by  this  means. 

The  next  plethysmograph  to  be  considered  is  the 
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Comte,  an  air  plethysmograpb.  Objection  may  be  made  to 
this  instrument  in  that  it  does  not  include  all  uf  any  part  of 
the  body,  so  that  some  of  the  record  desired  may  be  lost;  and 
that,  if  it  is  used  on  the  hand,  the  subject  may  involuntarily 
squee^  the  bulb,  particularly  at  the  time  of  a  shock,  and  thus 
obscure  the  result.  These  abrupt  movemenis,  however,  may 
in  general  be  easily  distinguished  from  other  changes.  The 
apparatus  is  useful  when  the  pulse  in  the  finger  alone  is  not 
sufficient  to  give  a  fairly  large  record,  as  is  often  the  case  with 
women,  and  was  retained  for  this  purpose.  It  was  also  used 
for  the  peripheral  pulse  later  when  the  brain  and  hand  (or 
foot)  curves  were  taken  side  by  side.  For  it  is  the  most  con- 
venient form  available  in  taking  a  long  record,  as  was  done 
particularly  in  work  on  sleep.  It  was  always  used  with  a 
moderate  sized  piston-recorder  with  plaster  of  Paris  plunger. 
When  so  combined,  it  is  the  most  delicate  apparatus  we  kuow 
for  studying  the  vasomotor  waves. 

We  come  lastly  to  the  finger  plethysmograpb,  described  by 
Lombard  and  Pillsbury  in  the  Amtrican  Journal  of  Physiology^ 
Vol.  Ill,  This  is  altogether  the  most  satisfactory  when  it  can 
be  used.  It  is  easily  and  comfortably  operated.  It  reports 
changes  which  are  probably  as  nearly  vasomotor  as  one  can 
obtain,  Movement  of  the  arm  affects  it  comparatively  little. 
It  was  always  used  with  the  most  delicate  piston  recorders,  in- 
deed the  tambour  will  write  practically  no  tracing  with  it. 
When  so  adjusted,  the  apparatus  requires  more  care  from  the 
ojwrator,  particularly  in  attending  to  thereatrder,  but  requires 
less  from  the  subject,  and  is  excellently  adapted  to  the  task  in 
hand.  Instead  of  warm  water  in  the  outer  cylinder,  a  towel 
was  generally  spread  over  hand  and  plethysmograpb  if  ne- 
cessary. As  a  result,  the  air  in  the  inner  cylinder  was  some- 
times growing  slightly  warmer  during  the  first  tests  and  causing 
a  slow  rise  of  the  needle.  But  in  almost  no  case  was  this  large 
enough  to  interfere  with  an  accurate  reading  of  the  result  if  a 
reasonably  longcur\'e  was  taken. 

It  must  be  confessed  that  there  is  one  objection  to  this 
arrangement:  the  tracing  is  often  very  faint.  The  pressure  of 
the  needle  of  the  recorder  upon  the  drum  must  be  so  light  that 
the  mark  is  often  not  heavy  enough.  It  cau  be  seen  easily 
if  the  records  themselves  are  studied,  but  cauuot  be  published 
except  at  considerable  expense.  For  this  reason,  I  shall  select 
comparatively  few  cur\'cs  for  reproduction,  and  in  fact  mainly 
those  illustrating  agreeable  and  exciting  conditions,  the  most 
disputed  reactions.  This,  however,  can  be  nogreat  deCciency, 
since  the  whole  story  is  practically  told  by  these  few,  and  since 
I  have  studied  with  special  care  any  curves  that  might  pos- 
sibly be  interpreted  as  the  reverse  of  the  correlation  found. 
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of  the  breathing  record  there  is  little  to  be  said, 
ner  pr.cumograpb  was  used  on  the  chest  and  conm 
Marey  tarahtmr    by  rtibber  tubing.      The    inteution 
show  the  changes   in    amplitude    of    chest   brealhin; 
This  is,  to  be  sure,  inadeciuate   to  test   a    possible 
relation   between    breath   changes  and  mental    pfL 
wc  should,  for  this  purpose,  know  the  total  amount  oJ 
ing  in  both  chest  and  abdomen;  but  it  i>»  sufficient 
any  changes  that  might  materially  inflaence   the  ci 
The  variations  in  rate,  like  those  of  heart  rate,  were  me 
by  more  accurate  methods  in  later  experiments. 

The  kymograph  used  in  the  earlier   experiments 
made  by  the  Chicago  Laboratory  and  Supply   Co.      Thi 
ra"Slly  after  the  6rst  six  months  was  the  Zimmermann 
with  Hering's  slide.     Along  with  the  piston    recorder 
the  pulse  and  the  Marey  tambour  tracing  the  breathiui 
and  jlt^t  above  the  latter,  a  magnetic  indicator  was  nsed 
the  lime  at  which  stimuli  were  given.     Above   this  vv; 
marker  recording  seconds  in  the  first  experiments,  but 
of  no  importance  after  it  was  decided  that  the  heart  an 
rate  must  be  studied  in  another  way. 

Among  the  stimnli  u.*wd  at  one  lime  or  another  durfj 
experiments  were  agreeable  and  disagreeable  smells,  a 
and  disagreeable  tastes,  colored  lights,  deep  and   shri 
tics,  cliords  or  discords  on  tuning  forks,  music  on 
instrnraents  (the  violin  and  the  zither),  noises,   atten 
counting  marks  or  a  minimal  sound,  to  a  touch  or  to  a 
plicatiou,  recalling  of  emotional  experiences,  listening  t 
ing  reading,  etc. 

The  arrangemeut  in  the  first  experiments  was  as  U 
The  finger  plethysmograph  was  suspended  at  a  convei 
height  from  the  floor  by  the  .side  of  a  table.  On  this 
were  the  kymograph,  the  rotating  standard  holding  the  rd 
ing  apparatus,  tlie  syringe  and  its  attachments  used  to  adjm 
level  of  the  recorder  needle,  the  electric  key  connected  witl 
indicator,  and  part  ofthe  phials  containing  smell  stimuli,  jl 
stand  near  the  operator,  as  he  stood  facing  the  kymograph  J 
the  tuning  forks  and  other  objects  needed  to  give  the  stig 
The  subject  sat  in  a  comfortable  position  next  the  plethy* 
graph;  his  arm  rested  in  the  swing  and  his  eyes  were 
except  when  he  was  told  to  open  them  to  count  mark 
The  second  finger  was  generally  used  in  the  plethysmoj 
The  room  was  quiet. 

After  the  apparatus  was  adjusted  so  that  all  parts  were  ' 
ing  satisfactorily,  a  normal  record  was  run  for  some  ti 
stimulus  was  then  given,  after  which  time  was  allowed 
covery,  the  kymograph  was  stopped,  the  stopcock  tumed 
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the  subject  asked  to  give  bis  introspection.  This  was  written 
down  and  numbered  to  correspond  with  a  number  on  the  record. 
The  indicator  circuit  was  closed  at  approximately  the  time  at 
which  the  stimulus  was  applied,  although  it  was  sometimes 
impossible  for  the  operator  to  do  this  exactly. 

In  the  later  experiments  the  subject  and  operator  were  ia 
difTcrcnt  rooms.  Both  were  dark  rooms,  that  in  which  the  sub- 
ject sat  was  closed  securely  so  that  no  light  was  visible  except 
when  an  electric  lamp  was  burning.  The  subject  conld  hear 
practically  nothing  of  the  movements  of  the  operator.  The 
plethysmograph  was  suspended  near  the  wall  and  beside  a  table. 
There  was  a  hole  leading  through  the  wall  to  the  other  room. 
Through  this  hole  passed  the  tubes  from  the  plethysmograph 
and  pneumograph  to  the  recording  apparatus  which  stood  on  a 
table  next  the  wall.  Through  this  also  passed  electric  wires 
for  signal  keys,  tubes  attached  to  the  whistles  so  that  the  ope- 
rator could  blow  them  at  any  time,  and  wires  for  two  electric 
lights.  What  space  was  left  through  the  hole  was  hghtly 
packed  with  cloth.  The  electric  lights  were  turned  on  or  off 
from  the  operator's  room.  They  were  hung  near  the  wall  in 
front  of  the  subject.  Colored  bulbs  were  made  and  used  in 
them.  The  colors  were  red,  yellow,  green,  blue,  and  violet, 
as  well  as  the  usual  white.  So  the  subject  conld  be  exposed 
to  any  of  these  lights  or  left  tn  total  darkness.  A  signal  could 
also  be  easily  given  for  any  kind  of  mental  work.  The  taking 
of  the  record  and  the  introspections  were  analogous  to  the  pro- 
cedure in  the  first  experiments. 

The  subjects  for  these  experiments  were  Professor  Pillsbury. 
Mr.  Wright,  a  graduate  student;  Mr.  Bayley,  Miss  Udell,  and 
Miss  Killen — senior  students;  and  the  writer.  Professor  )'ills- 
bury,  Mr.  Wright,  and  Mr.  Bayley  served  for  most  of  the 
work.  In  about  two  hundred  of  the  earliest  experiments 
made,  the  introspections  are  insufficient  to  classify  the  expe- 
rience accurately  in  the  three  directions  of  feeling.  It  was 
more  or  less  a  training  period.  The  results  obtained  may  be 
reviewed  very  briefly.  And,  in  the  first  place,  it  may  be  noted 
that  here,  as  in  the  later  experiments,  many  tests  gave  no 
determinable  result.  Nor  is  this  due  to  any  fault  of  the  appa- 
ratus, for  undulations,  and  other  changes  when  they  occurred, 
were  recorded  more  delicately  than  is  usually  the  case.  There 
was  almost  always  some  undulation,  and  the  reaction  was  sim- 
ply too  weak  to  be  distinguished  from  it.  In  truth  this  same 
fact  was  found  with  the  Lehmann  plethysmograph.  Nor  were 
the  subjects  in  a  state  of  strain;  the  pulse  was  normal,  showing 
nothing  of  the  constricted  character  it  does  during  strain. 
And  it  might  be  an  agreeable  or  a  disagreeable  experience 
which  gave  no  response.     A  stimulus  docs  not  necessarily  give 
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a  definite  reaction.  All  tests  that  could  reasonably 
preted  as  giving  eitber  rise  or  fall  of  volume  were  aeU 
others  neglected  as  determiuing  nothing.  Those  also 
omitted  which  were  introspectively  unsuccessful  or  me 
less;  and  of  these  there  was  a  considerable  number  vehi 
more  accurate  introspections  were  required.  ^ 

As  illustration  of  a  test  which  gives  no  definite  rise  a| 
volume,  we  may  give  Chart  W  31.    (PI.  i.)     The  stimuli 
a  chord,  discord,  and  chord  in  succession.     There  was  a  1 
change  in  the  breath;  the  whole  pulse  curve  Ls  silowl} 
with  the  warming  of  the  air  iu  the  tubes,  but  shows 
minable  reaction  to  the  stimnli.     The  vasomotor  wave 
not  so  large  as  is  of^en  found.   Like  phenomena  may  be  1 
with  simple  or  complex  stimuli. 

Summarizing  roughly  the  restilts  of  these  preUminai 
periments,  we  6nd  that  niueteen  agreeable  stimuli  gave  a  : 
volume  distinctly,  while  four  gave  a  possible  rise.  Fiftee 
agreeable  stimuli  gave  a  distinct  fall,  and  two  a  possit 
Four  shocks  and  five  attentions  to  a  touch  sensation 
compaiiied  by  a  fall.  There  was  a  fall  with  several 
strain  of  expectation.  One  agreeable  smell  falls  apf 
upon  a  Traube-Hering  wave,  and  in  the  same  record 
agreeable  smell  accompanying  at  least  as  prominent 
The  same  is  true  of  two  chords  and  a  discord.  Only  oo 
seems  to  be  due  to  the  stimulus,  and  this  is  with  an  agn 
smell  which  has  led  to  deep  breathing,  the  rise  is  app^l 
only  a  short  effect  of  the  breathing,  and  is  followed  by! 

Turning  now  to  the  records  with  which  more  careful  i 
spections  were  taken,  I  shall  describe  a  few  t>'pical  ''^^'^ 

W  166.  Multiplying.  The  wiirk  was  done  euily,  with  •omfl 
but  no  confusion.  Subject  pictured  the  unmber  and  the  resan 
discovered  a  little  mistalce  ju&t  at  the  end  and  that  caused  a  au 
tary  UDpleasauliiesa,  but  Duly  a  little  aud  this  near  the  cud.  i 
was  practically  the  only  feeliug  present.  The  volume  curve  as  ai 
was  slowly  risiug,  the  eQect  of  the  stimulus  was  a  fall  with  sn 
pulse.  Due  to  the  displacetneut  of  th«  recorder  needle  in  its  an 
whole  pulse  curve  should  be  moved  back  somewhat;  measure 
shows  the  fall  began  about  two  pulse  beats  after  the  stimuln 
Kiven.  The  breathing  was  slightly  deepened.  The  subject  raJM 
finger  a  little  to  indicate  where  the  work  was  done.     (PI.  i.) 

W  167.     The  stimulus  was  again  multiplying,  and    the   condl 
practically  the  same  aa  in  W  166,  except  that  the  work  requir 
tie  more  effort.      The  breath  was  not  much  changed,  somewha 
lower.     The  volume  decreased.     (PI.  i.) 

B  20.  The  subject  was  asked  to  attend  to  a  faint  watch  tick» 
if  possible,  the  attention  wave.  The  condition  was  one  of  straii  _ 
The  pulse  had  just  about  recovered  from  a  previous  fall,  the  res' 
the  work  was  fall  of  volume  with  lower  pulse.  Undulations 
present  in  the  pulse  daring  the  stimulus  period,  breath  waves  b 
the  stimulus  and  in  the  latter  part  of  It.  The  volume  rote  wit] 
feeling  of  relaxation  afterwards.  The  breathlug  was  di8tinctl| 
lower  daring  the  stimulus.     (PI.  i.) 
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W  104.  The  stimulus  was  carhon-di-gulphlde.  Disagreeable,  no  p&r- 
ticular  strain  of  attention,  nor  ezcitemeut.  nor  depression.  The  result 
was  a  fall  of  volume,  smaller  pulse,  and  inhibited  breathing.     (PI.  i.) 

S  33.  Oil  of  violet.  An  agreeable  sensation  with  no  particular 
strain  of  attention  and  no  excitement.  Subject  in  perhaps  a  little 
strain  before.  The  mark  was  pressed  a  little  enrty.  The  result  is  a 
fall  of  Tolame  with  smaller  pulse.     (PI.  a.) 

W  89.  Camphor  followed  ny  cinnamon.  Both  agreeable,  perhaps 
a  Httle  excitement,  did  not  want  either  to  cease.  Again  the  result  »  a 
fall  of  volume.     The  breathing  was  a  little  deeper  at  first.     (PI.  2.) 

B  9.  (The  curve  i"*  not  reproiUiced.)  Cinnamon.  It  was  announced 
to  the  subject  at  (a)  that  cinnamon  would  be  given.  The  smell  was 
given  at  (bj.  The  breathing  was  somewhat  deeper  after  the  announce- 
ment untiltbe  smell  was  removed.  The  pulse  curve  wasslowly  rising 
on  account  of  the  increasing  temperature  in  the  tubes.  The  Ktimuloa 
caused  a  fall  of  volume  and   somewhat  smaller  pulse. 

P  129.  The  stimulus  was  a  violet  light.  It  was  agreeable  and  a  aort 
of  weird,  little  exciting  light.  There  was  marked  depression  when  it 
was  turned  otf.  So  the  succession  was  an  agreeable  excitement,  (oU 
lowed  liy  a  depression,  the  latter  perhaps  slightly  disagreeable.  The 
marker  current  was  brokeu  a  little  too  quickly  as  the  operator  had  to 
move  a  little  to  turn  off  the  light  after  breaking  the  indicator  circuit. 
There  was  a  fall  with  smaller  pulse  beat  both  at  the  appearance  and 
disappearance  of  the  light.  Thebreathingwasscarcelychanged.  (PL4.) 

P  145.  This  record  was  taken  with  the  IIalliou<Comte  pletbysmo- 
^raph.  The  stimulus  was  a  violet  light.  It  was  agreeable  and  aroas- 
iDgi  although  the  arousing  effect  was  not  so  great  as  with  the  white 
light.  The  breathing  was  a  little  deepened.  There  was  a  preliminary 
rise  followed  by  a  fall.  This  was  cue  of  the  very  few  rises  obtained. 
Audit  may  well  be  only  a  somewhat  larger  Traubc-Hcring  wave,  a 
kind  of  appearance  which  quite  often  occurs  in  an  indifferent  condi- 
dition  as  well  as  in  deep  sleep.    (PI.  j.) 

B  27.  The  stimulus  was  the  major  triad  C,  B,  G.  There  was  do 
surprise,  the  stimulus  baring  been  announced  just  before.  It  wna 
distinctly  pleasant,  possibly  a  little  arousing.  No  especial  straiti  of 
attention.  The  breathing  was  not  changed  uniforml;^.  The  volume 
curve  had  been  artificiaUy  dropped  a  tittle  before  the  stimulus,  to  brine 
the  needle  more  nearly  to  a  level  position.  The  stimulus  caused  faU 
of  volume  with  lower  pulse.  There  was  some  breathiug  and  Traube- 
Hering  wave  all  through,     (.PI.  3.) 

W  87.  (The  record  is  not  reproduced.)  The  stimulus  was  agata 
the  major  triad,  turned  to  a  discord  in  the  middle,  then  major  triad 
again  at  the  last.  The  discord  was  practically  indifferent,  the  triad 
agreeable.  Little  surprise.  The  volume  fell  during  the  first  sound- 
ing of  the  triad,  while  the  feeling  was  little  more  than  agreeable. 

B  6  S.  This  is  a  curve  taken  while  the  subject  wrr  listening  to 
music  by  Sousa's  band.  The  feeling  was  agreeable  and  stimulating. 
This  gives  a  decided  fall  in  the  volume,  with  smaller  pulse.  The 
Traube.Hering  wave  shows  all  through.     (PI.  3.) 

W  76.  The  stimulus  was  the  major  triad.  It  gave  a  decided  start, 
the  tones  were  pleasant.  With  the  tendeucy  of  the  tones  to  be  felt  as 
pleasant  and  of  the  surprise  to  make  the  whole  unpleasant,  it  is  im- 
possible  to  say  that  this  was  more  than  a  state  of  excitement.  Indeed 
this  seems  to  be  abont  the  only  way  to  get  excitement  unmarked  by  a 
particular  agreeable  or  disagreeable  tone, — to  have  both  agrceableness 
and  dis&greeableness  so  suggested  that  one  cannot  say  the  feeling  is  to 
be  calleif  either.  The  result  was  a  fall  of  volume  with  lower  pulse. 
There  was.  of  course,  some  attention,  but  no  marked  strain.    (PI.  2,) 
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W  96.  AgAin  C.  E,  G  it  tbe  stimalas.  A  sarprtfte.  and  oot  05* 
cially  agreeable.  Probably  little  more  pre«eat  than  some  ercitcni*Ti 
The  volume  falls  with  fttnaller  palse.     (PI.  2.) 

B  58.  The  violet  light  was  on  from  the  start  and  was  tamed  08  »i 
the  mark.  This  gave  rise  to  a  depressing,  "closing  in"  feelia2,-i 
somewhat  disagreeable  depression.  The  volume  fell  for  a  sbon  titx 
The  breath  wave  in  the  volume  shows  thronghout.  The  snbjecivtt 
merely  resting  before.     (PI.  3.) 

P  III.  The  stimulus  was  an  unexpected  noise.  The  aubfectm 
starlled.  The  experience  wa.4  disagreeable  and  exciting,  perhaj* 
some  strain  later.     The  fall  of  volume  was  marked.      (PI.  3.) 

B  28.  Noise.  Shock  which  lasted  almost  all  tbzongh,  a  seiuc  a! 
dia^grecabte  excitement  and  strain  resulting.  There  is  a  temponn 
check  in  the  breathing;  a  suggestion  of  rise  in  tbe  Tolnme  cnrve  jiai 
preceding  the  marked  fall.  In  this  case  the  rise  may  be  no  more  thai 
a  broken  breath  wave,  hnt  wc  shall  sec  later  a  meaning  which  soclu 
ri«e  might  have.  It  ia  worth  noting  here,  however,  that  there  is  o(t«s 
no  suggestion  of  it  in  tbe  shock  tractors  from  the  finger  plethrDino- 
graph.  The  breath  wave  in  the  normal  pnlse  is  crushed  oat  in  1^ 
reaction.  It  should  be  stated  that  this  subject  almost  always  sbcnn 
more  or  less  breath  wave  in  the  pulse,  althoagb  nuder  no  stnui  01 
abnormal  mood.  Different  persons  show  great  variationa  in  tbt* 
respect.    (Pi.  4-) 

It  is  tiseless  to  reproduce  more  of  the  results  here,  especially 
as  almost  every  condition  will  be  illtistrated  later  iti  studvini; 
the  changes  in  peripheral  and  cerebral  circulation.  I  shall 
pass  now  to  a  treatment  in  tabular  form. 

Those  cases  were  omitted  which  showed  no  determinable 
reaction,  as  well  as  those  which  could  oot,  on  tbe  ba.sis  of  tbe 
introspections,  be  classified.  About  one  hundred  and  fifty  were 
thns  retained  out  of  four  hundred  and  Sfly  experiments  made. 
To  tabulate  the  results,  columns  were  ruled  upon  blank  paper 
for  the  following  headings  and  in  the  order  given:  N amber  of 
the  Experimcut,  Stimulus,  Introspection  of  Conscious  Condi- 
tion. \'olume  Change,  Wave  in  Volume,  Height  of  Pulse, 
Depth  of  Breathing,  Remarks.  Each  of  the  usable  results  was 
then  carefully  studied  and  recorded  under  each  heading.  The 
introspection  was  analyzed  and  stated  in  terms  of  agreei' 
bleuess-disagreeableness,  strain-relaxation,  excitement-depres- 
sion. In  the  volume  column,  C  is  used  for  fall.  R  for  rise  and 
Sr  a  secondary  rise  which  quickly  changes  to  a  fall  of  volume. 
Under  the  heading  "Wave  in  Volume,"  B  is  used  for  breath 
wave  and  T.  H.  for  the  Traube-Hering  wave,  or  perhaps  better 
called  Mayer  wave.  -|- is  '"present"  and  " — "  absent  in  the 
succession  normal,  reaction,  recovery.  When  either  period  is 
not  long  enough  to  determine  the  character  of  the  wave  a  "o" 
is  entered  in  its  position.  ±  signiBes  a  stronger  wave  and  4: 
a  much  stronger  wave  than  is  found  in  another  period  marked 

by  a  -|-.     A in  the  wave  column  means  that  there  is  no 

wave  that  can  be  followed.  In  another  column  it  signifies 
"no  change."  These  abbreviations  will  also  be  used  to  tabu- 
late the  heart  and  breathing  rate  changes  later. 
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I  shall  now  gix'c  a  few  of  the  detailed  analyses  in  the  follow- 
ing table  (Table  1). 
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The  expression  "Drawing  on  face"  means  that  a  figure  was 
drawn  which  the  subject  should  try  to  recognize.  The  stimulus 
in  B  79  was  by  suggesting  a  very  sorrowful  event  in  the  sub- 
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ject's  experience.     It  will  be  noticed  that 
more  exciting  than  depressing. 

We  may  now  summarize  the  volume  changes  as  U 
having  regard  to  all  the  results  retained  as  of  value.  V 
two  cases  of  strain  gave  a  fall  of  volume.  Relaxatioaf 
rise.  There  may  be  a  temporary  fall  at  the  first  won 
relaxation.  Eleven  cases  prunoucced  distinctly  agreeabl 
no  other  feeling  to  be  noted  gave  fall  of  volume,  g« 
quite  marked.  Five  agreeable  gave  a  preliminary  rise  fo 
by  a  fall,  in  three  of  which  the  fall  was  much  more  n 
than  the  rise.  There  was  a  rise  with  two  others.  Ei| 
agreeably  exciting  caused  a  fall,  and  one  a  preliminary  r 
lowed  by  a  fall.  (P  145.)  Eight  merely  disagreeal 
fall  and  one  a  rise.  Five  cases  of  excitement  were 
nied  by  constriction.  There  was  a  fall  with  two  de 
and  fonr  rather  disagreeably  depressing.  Over  fifty! 
mixtures  of  disagreeableuess,  excitement,  and  strain 
all  proportions. — all  gave  a  fall  of  volume,  generally  ve 
Two  indifierent  stimuli  caused  a  rise  by  comparative] 
tion  from  a  preceding  strain. 

It  will  be  seen  that  the  reaction  is  almost  universal 
create  of  the  volume.  It  is  probable  that  none  of 
were  due  directly  to  the  stimulus.  Six  of  those  with  aj 
ble  conditions  were  with  smells  in  which  the  ampliti 
breathing  is  always  more  or  less,  geuerally  greatly,  incT 
The  first  effect  of  deeper  breathing  is  always  a  temf 
rise.  The  other  rise  with  agreeableness  comes  when 
ject  had  been  thinking  intently  upon  another  probU 
before,  and  the  stimulus,  a  chord,  couies  as  a  comi 
relaxation.  The  rise  with  agreable  excitement  we 
ready  seen  is  probably  a  Traube-Herlng  wave,  and 
disagreeableuess  is  about  like  it. 

The  importance  of  the  Traube-Hcring  wave  in  coal 
results  is  not  generally  appreciated.  It  is  present^ 
charts  published  in  the  literature  more  than  is  usually 
ognlzed.  There  is  probably  no  time  when  some  consid< 
trace  of  it  may  not  be  obtaiucd  with  fairly  delicate  appai 
Far  from  being  absent  in  deep  sleep,  it  is  more  imporcaat 
than  in  an  indifferent  waking  state.  It  is  often  very  p 
nent  in  sleep  when  the  subject  can  remember  of  no 
even  if  waked  immediately.  I  have  easily  traced  it  tl 
several  hours  of  deep  sleep  with  practically  continuous  1 
in  fact  through  the  whole  night's  rest.  To  be  sure,  it  is  < 
more  prominent  in  the  volume  in  a  condition  of  drowsi 
particularly  just  before  sleep,  but  not  so  marked  after  a 
sleep.  Even  then  it  may  not  be  so  prominent  in  the  other 
tions  and  sometimes  the  largest  waves  are  found  in  sleep.. 
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not  due  to  vague  conscious  states,  but  is  a  physiological  rhythm 
probably  of  the  vasomotor  centres  and  secondarily  modified  by 
a  rbythiii  in  the  heart  rate. 

The  size  of  the  pulse  in  these  curves  always  decreases  with 
fall  of  volume  and  increases  with  rise  of  volume.  This,  of 
course,  malces  no  test  of  the  changes  in  the  heart  beat  directly, 
— the  vasomotor  changes  tend  to  obscure  any  variations  in  the 
force  of  the  heart  action  itself. 

On  many  of  the  records,  the  waves  in  the  volume  were  not 
marked  enough  to  determine  their  changes.  The  only  cor- 
relations that  could  be  worked  out  are  as  follows:  With  strain 
(close  attention)  there  is  a  tendency  to  crush  out  the  breath 
wave,  and  perhaps  also  to  some  extent  with  disagreeable  smells. 
The  Traube-Hering  waves  tend  to  become  somewhat  less  with 
disagreeably  exciting  (five  decreased,  to  twelve  unchanged) 
and  with  agreeable  and  agreeably  exciting  stimuli. 

A  study  of  the  results  under  the  heading  "Depth  of  breath- 
ing" showed  some  points  of  importance,  all  of  them,  however, 
more  or  less  commonplace.  Agreeable  smells  deepen  the  breath- 
ing and  disagreeable  and  disagreeably  exciting  make  it  shallow. 
A  disagreeably  exciting  sound  or  a  noise  tends  to  deepen  breath- 
ing and  often  makes  it  irregular  also.  Agreeably  exciting  stimuli 
at  least  as  oflen  increase  as  decrease  the  depth.  Attention  to 
multiplying  or  similar  work  gives  a  decrease  more  often  than 
an  increase,  but  the  decrease  is  comparatively  small.  By  all 
means  the  most  marked  lessening  is  with  attention  to  sensory 
stimuli,  as  in  counting  marks  or  listening  to  a  liminal  sound. 

A  pbenomenoaofsome  importance  for  a  theory  of  agreeable- 
uess  disagreeableness  is  the  effect  of  an  abrupt  stop.  Subjects 
often  stated  that  the  sudden  muffling  of  the  tuning  forks  left 
them  "in  the  air,"  lost  for  a  moment.  This  is  much  more 
marked  if  an  agreeable  chord  is  stopped  suddenly  than  if  m 
are  dealing  with  a  disagreeable  discord,  although  there  is  no 
thouglit  in  either  case  of  "wanting  to  stop  it."  A  sudden  in- 
terruption of  a  simple  agreeable  experience  seems  to  be  nose 
felt  as  a  change,  a  shock,  than  a  like  interruption  of  a  diaagwB- 
able,  and  in  two  or  three  cases  a  noticeable  fall  of  vaixmc 
accompanied  this  shock  with  the  interrupted  chord. 

The  only  instances  which  gave  a  rise  of  volome  titai  ■imipi^ 
to  be  due  directly  to  the  stimulus  conditions  were  «d&  tfdeft- 
tion  to  the  member  in  the  plethysmograph.  the^sagfs.-^mmat. 
the  pulse  and  note  any  other  sensations  thatnuty  comeimc  it- 
The  condition  is  one  of  strain  only.  There  isiisR,  tau  a  mt- 
dency  to  constriction,  but  also  apparently  ■  toideBsr  -wriuA 
may  cause  the  volume  with  or  without  a  idnann-Jit  icTiK 
with  increased  height  of  pulse  coosidcalflr  Adv  At  sBnaa! 
and  remain  there  until  attention  chsqgB.    S 


probably  heart  rate  changes  are  the  same  as  with  tact^ 
tion  generally.     The  following  instance  may  be  given. 

B  65.  Attention  to  finger.  No  particular  surprise,  a  ' 
when  asked  to  cease  attending.  Some  difficalty  was  ex] 
euced  to  put  attention  on  the  finger.  There  is  a  prelimi 
fall  followed  by  a  more  marked  rise,  with  a  return  to  xM 
afterward.  The  depth  of  breathing  is  somewhat  decrei 
(PI.  4.)     Four  cases  gave  a  rise  without  previous  cons 

Thb  Voudmk  of  the  Brain  and  of  thk  Pkriphi 

The  subject  for  these  experiments  was  a  young  ma 
Jabuke,  a  laborer  of  fully  average  intelligence.  Al 
and  one- ha  If  years  before  this  work  was  begun  be  met 
accident  which  necessitated  removal  of  a  piece  of  the  s\ 
roughly  eight  by  six  cms.  in  area  ou  the  right  side  of  the  I 
near  the  Rolandic  region.  Motor  control  in  the  lei\  fon 
was  injured  for  a  time.  The  wound  had  healed  wcU  and 
patient  had  worked  in  Ann  Arbor  over  two  years  witbooj 
convenience.  The  hair  is  rather  thinner  on  the  scalp 
the  opening,  and  there  is  a  considerable  dip  or  hollow 
place.  The  scalp  forming  the  floor  of  this  dip  can  bej 
pulsate. 

The  peripheral  volume  was  taken  from  the  hand  in  aU 
experiments  on  waking  reactions  to  stimuli.  A  HaUion'( 
plethysmograph  was  used  and  connected  lo  a  piston  re 
The  breath  was  recorded  with  pneumograph  aud  Mare) 
hour  as  before.  To  get  the  change  in  volume  of  the  bral 
capsule  of  a  tambour  was  taken  aud  the  top  covered  w^itb 
rubber.  A  piece  of  cork  cut  to  fit  the  dip  over  the  trep! 
was  fastened  to  this  rubber  by  means  of  beeswax.  A  stl 
cloth  bandage  was  then  tied  firmly  around  the  head,  cav« 
the  forehead  aud  the  occipital  protuberance.  Prom  this  an 
er  broad  bandage  was  passed  over  the  trephine  to  the  oj 
side.  The  hair  was  parted  away  from  the  dip  (shavit 
head  was  entirely  unnecessary),  the  capsule  inverted  an4 
rounded  cork  placed  in  the  cavity.  This  done,  the  brc 
bandage  was  pulled  Grmly  but  not  too  forcefully  down  uj 
instrument  aud  tied.  The  capsule  was  then  connected 
flexible  rubber  tube  to  a  delicate  piston  recorder.  The 
graph  employed  in  most  of  the  work  was  the  Ziramermann 
mentioned  above,  and  in  a  large  part  a  long  extension 
was  used. 

The  subject  was  always  in  one  dark  room  and  the  re 
apparatus  in  the  other  as  before.     In  the  experiments  het 
ported  he  was  comfortably  seated  at  a  table  next  the  ^ 
The  stimuli  xiven  were  like  those  used  in  studying  the  voh 
changes  described  above,  and,  in  addition,  a  secondary  cun 
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was,  in  several  tests,  passed  through  the  free  hand  of  the  sub- 
ject. An  exposed  wire  was,  in  these  cases,  employed  for  one 
electrode.  This  caused  strong  cutaneous  pain  with  veiy  little, 
generall}-  no,  contraction  of  the  muscles  of  the  hand  and  arm. 
Another  person  usually  assisted  me  in  giving  many  of  the 
stimuli. 

The  introspections  were  taken  as  before.  The  subject  was 
asked  to  describe  his  experience  as  fully  as  possible.  He,  of 
course,  knew  nothing  of  the  tridimensional  theory  of  feeling,  but 
a  little  judicious  questioning  in  addition  to  his  description 
would  bring  out  with  practical  certainty  the  character  of  the 
mental  process.  Naturally  he  was,  at  first,  rather  nervous,  in  a 
state  of  strain  and  uncertainty,  and  the  results  so  far  obscured. 
But  it  was  not  long  until  he  became  acquainted  with  the  appa* 
ratus  and  methods  so  that  the  work  l)ecarae  a  matter  of  course. 
Hundreds  of  records  have  Ijeen  taken  from  him  during  the 
past  year  almost  as  a  part  of  his  regular  routine. 

It  may  be  noted  here  that  the  circulation  in  the  scalp  is 
negligible  so  far  as  its  influence  on  the  brain  record  is  con- 
cerned. A  chart  will  be  given  with  a  plethysroographic  curve 
from  the  scalp  and  this  will  perhaps  be  sufficient  to  show  the 
point.  Movement  also  plays  no  important  part  in  the  tracings 
expressing  the  waking  reactions  to  sensory  stimuli.  This  is 
indicated  by  a  consideration  of  the  same  curve.  It  was  practi- 
cally impossible  to  move  the  scalp  iu  a  way  that  would  affect  the 
trephine  without  interfering  almost  asmarkcdly  with  the  region 
of  the  bandages  which  always  moved  with  the  scalp.  And  any 
change  in  the  baudages  must  have  shown  itself  by  raising  or 
lowering  the  pressure  in  the  tambour  transmitting  the  pulse 
from  the  scalp  at  least  as  much  as  in  the  other  tambour,  since 
this  one  was  over  bone.  And  indeed  it  did  iu  other  experi- 
ments. But  no  such  changes  were  noted  in  the  curves  show- 
ing the  scalp  pulse,  although  types  of  the  ouly  reactious  in 
which  movement  could  be  suspected  were  obtained  there. 
Furthermore,  when  movement  is  present  its  results  are  easily 
recognized.  Several  tests  were  made  in  which  the  scalp  was 
moved  in  known  ways  by  another  person  as  also  voluntarily 
(so  far  as  he  could)  by  the  subject  himself;  and  the  effects  are 
readily  distinguished  by  their  abrupt  character  and  the  kind 
of  break  chey  make  in  the  pulse  beats  with  which  they  start. 

I  pass  now  to  a  description  of  a  few  of  the  individual  results. 
The  chest  breathing  tracing  is  jast  below  the  indicator  line; 
next  is  the  plethysmographic  curve  from  the  hand;  and  below 
that  the  brain  record. 

No.  39.  The  subject  wai  aitkecl  to  attend  to  a  faiut  watcb  tick.  la 
a  normal  condition  before.  Considerable  effort  was  reqnired.  Re- 
laxed afterward.    The  Tolume  of  the  hind  fell  with  decreased  aod 
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ronnded  putse.    There  was  a  secondary  fiUl  at 

lajcattoo  after  which  the  curre  retamed   to  the 
volume  rose  eradnally  with  highrr  pulse,  then  rt 
normal;    the  dicrotic   was  relatively    more   elevati 
the  pulse  beat,  and  a  little  sharper.     TIjc  breath! 
lower.     (PI.  5- J 

Ko.  43.     Assistant  drew  a  6gure  on   tbe   haa^ 
with  eyes  closed,  was  to  stteod  to  and  determine 
No  SDrprific.     Could  not  tell  what  fifrurc  waa  <' 
was  pnniBrily  strain  of  aitentioD.     The   ampli 
somewhat  decreased.     The  volume  of  the  hand  fef 
pulse.     The  brain  changed  abont  aa  in  No.  39.      (V 

In  this  and  all  other  charts  the  mark  "art"  sig 
was  made  artificially  by  means  of  the  piston 
height  of  the  needle  of  the  piston  recorder. 

No.  40.     (The  curve  ia  not  reprodnced. )      A 
addwl,   divide<l,  etc.,    was  read  to  the  anbject, 
form  the  task  suggested.     He,  withclosed  eyes, 
without  confusiou,  except   a   little  at  the    last^ 
breathing  is  increased.  The  volume  of  the  hand 
The  brain  volume  rose  a  little  quirkly.  tfaeu  felp 
gradually  to  its  greatest  volume  near  the  end. 
turn  to  normal.     The  dicrotic  in  the  brain  pulse 
tion  on  the  beat. 

No.  SS.  Only  the  end  of  this  experiment  ia  gi^ 
been  attending  to  a  faint  sound  for  some  time, 
at  the  upward  movement  of  the  marker.  There  wi 
the  signal  to  slop  was  given,  but  there  was  a  mark 
During  the  first  period  of  relaxation  there  was  a  fa 
rise  of  ihe  bruin  volame,  after  which  each  returned 
was  but  little  change  in  the  breathing.     (PI.  7.) 

Snch  slterationit  in  the  brain  volume  arc  often  ] 
greater  than  in  this  curve. 

No.  69.  At  a  signal  from  the  operator,  the  sul| 
into  the  mouth.  The  signal  had  been  prcarrany^ 
tome  expectation  of  its  coming,  still  there  was  a'li 
taste  was  agreeable.  In  the  movement  of  openinj 
the  bandages  were  apparently  di.Hturbed  somewbai 
the  brttiu  curve  which  seems  to  be  at  first  a  conihiu 
and  vasomotor  change.  The  volume  and  »ize  of  tbi 
were  increased  with  more  marked  undulations  I 
creased.  The  volume  of  the  band  fell.  The  brai 
turbed  except  by  taking  the  chocolate  and  occaafl 
swallowing.     (PI.  8.)  ^ 

No.  144.  Chocolate  was  again  the  stimalns.  Tfa 
ma]  before  and  took  the  chocolate  with  less  moTen 
The  taste  was  very  agreeflble.     The  volume   of   J 
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And  Btimnlating.  The  volume  of  brain  and  band,  were  nearly, 
though  perhaps  not  quite,  recovere<l  from  the  eflects  of  the  preceding 
teat;  that  of  the  hand  fell  with  the  li^ht,  that  of  the  braiu  rose,  and 
both  then  gradually  returned  to  normal,  IThe  dicrotic  in  the  brain  was 
sharp  throughout.  The  breathing  curve  was  interfered  with  by  the  fact 
that  the  nccr<ltc  of  the  tambour  was  striking  against  the  electric  mark- 
er at  the  top.  The  breathing  was  somewhat  deepened  at  first  by  the 
Ught.     (PI.  II.) 

No.  55.  Thestimulus  was  acbord.  It  sugijeatedaomechurch  music  to 
the  subject.  It  was  agreeable  and  somewhat  arousing.  The  volume  of 
the  hand  fell  with  decreased  pulse,  that  of  the  brain  rose  with  increased 
pulse  as  asual.  Theamplitude  of  breathing  wasdecreased  at  first.  (PI.  12.) 

No.  60.  The  white  light  was  turned  out  at  the  marks.  This  caused 
the  subject  to  feel  depressed  for  a  time.  Again  there  was  fall  in  vol- 
ume of  the  hand  aud  slight  rise  in  that  of  the  brain.     (PI.  ii.) 

No.  78.  The  stimulus  in  this  experiment  was  an  unexpected  deep 
whistle  which  greatly  frighteued  the  subject.  There  w«9  a  temporary 
rise  in  the  volume  of  the  hand,  hut  with  decreased  pulse.  This  was 
followed  by  a  marked  fall.  The  brain  volume  rose  greatly  with  in- 
creftsed  pulse,  then  fell  nearly  to  the  normal  temporarily,  finally  rose 
again  aud  gradually  returned  toward  the  normal  later.  The  dicrotic 
was  le-S8  prominent  but  no  higher  in  position.  This  behavior  is  quite 
characteristic  of  all  intense  stimali;  and  it  m-iy  be  noted  that  there 
is  often  some  trace  of  it  tn  part  of  the  curves  given  above.     (  Fl.  13.) 

No.  93.  A  chair  loaded  with  weights  was  tipped  over  behind  the 
anbjert  seated  in  the  dark  room.  Siibject  reporteu  that  be  was  "scared 
to  death."  Could  not  make  out  what  was  the  trouble.  It  was  a  con- 
siderable  time  before  he  rould  collect  himself  again.  The  breathing 
was  checked  at  first,  shallowed  and  showed  a  tendency  to  inspiration, 
after  which  it  became  deeper.  The  volume  of  the  hand  rose  a  little 
with  decreased  pulse,  then  quickly  fell  so  markedly  that  the  needle 
had  to  be  raised  artificially  several  times.  The  brain  volume  rose 
with  increased  amplitude  of  pulse  bent,  then  fell  with  an  undulation 
to  normal.  It  will  he  noted  that  the  pulse  beat  at  the  time  of  this 
fall  WHS  smaller  and  more  rounded.  With  the  later  fall  in  tbia  same 
record  it  is  the  nearest  approach  to  a  tricuspid  pulse  that  I  have 
found  in  the  brain,  except  in  onecurvc  tn  he  given  later.  The  slightly 
greater  pressure  of  the  needle  upon  the  drum  may  be  responsible  for 
this,  but  it  certainly  suggests  a  hampered  pulse.  After  this  temporary 
fall,  the  brain  volume  rose  so  greatly  that  the  needle  of  the  piston 
recorder  stuck  at  its  base  and  could  rise  jqo  higher,  so  that  the  fall 
form  of  the  pulse  is  not  shown.  The  amplitude  of  the  beat  was  enor- 
mous. Finally  there  was  a  quick  fall  with  somewhat  rounded  pulse, 
and  the  needle  had  to  be  raised  artificially.     (PI.  14.) 

It  is  to  be  regretted  that  the  record  was  somewhat  marred  in  re- 
moving the  long  paper.  There  was  apparently  a  slight  leak  in  some 
of  the  tubes  connected  with  the  brain  recorder. 

No.  14,^,  A  whistle  was  blown  loudly  near  the  subject  in  the  dark 
room.  It  caused  a  marked  shock  and  jump,  fright,  which  persisted 
for  a  cousiderable  time.  There  was  irregularity  due  to  movement  in 
the  breathing  curve,  with  a  decided  tendency  to  deeper  inspiration, 
and  fall  of  its  level.  The  hand  volume  was  so  obscured  at  first  by  the 
movement  that  one  cannot  determine  with  certainty  the  changes 
which  took  place,  but  there  was  probably  a  preliminary  rise  with 
small  pulse  followed  by  a  marked  fall.  The  brain  increased  in  vol- 
ume greatly  with  high  pulse,  then  fell  with  lower  and  somewhat  re> 
stricted  pulse,  and,  after  a  smaller  undulation,  rose  again  with  enor- 
mous pulse,  and  finally  returned  gradually  towards  normal,  with 
dicrotic  oesrer  the  apex  than  in  the  normal.    (PI.  Ij.) 
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No.  9S.  The  itimalas  wmi ■  lecondary  circuit  tbrong'b  ih 
of  the  subject;  an  exposed  wire  was  u»ed  as  one  electrode.  It  & 
pain  much  at  first,  out  became  very  strong  later.  It  was  ttoec 
disagreeable,  bat  did  not  cause  contraction  of  the  musclea  of  tbi 
and  arm.  The  brcathine  became  irregular,  with  no  distinct  cfai 
It,  the  level  of  its  carve  rell.  The  hand  volume  increased  at  linl 
smaller  pulse,  then  decreased  markeilly.  The  braiu  showed  ■  t< 
rary  rise  of  volnme  corresponding  to  the  rise  in  the  hand,  fol 
by  a  fall,  after  which  the  second  rtae  appeared.  The  hand  tbcj 
stricted  aj^ain  more  markedly,  probably  as  the  current 
strong;er.  The  brain  increased  greatly,  decreased  and  tncr 
ju8t  after  the  slimulaa  ceased-  The  snhject  expected  anothc 
afterward.     The  volume  gradnally  returned  to  normal.      (  PI. 

No,  t4i.     The  stimulus  was  again  an  electric  current.      It  wa 
sud    painful    throughout,   aUhough    aot    without    some    vs 
in  the  intensity.     It  did  not  cause  contraction  of  the  muscle 
breathing  was  deeper.     The  volume  of  the  band  fell   from 
with  restricted  pulse,  and  was  raised  several  times  artifictallj 
volume  of  the  brain  rose  with  two  waves,  a  further  short  rise  1 
near  the  end  of  the  stimulus,  after  which  it  slowly  returned  to  noi 
The  dicrotic  moved  nearer  the  top  of  the  brain  pulse  wave  dar^ 
stimulus,     f  PI.  17.) 

A  check  in  the  revolution  of  the  drum  caused  a  deformed  1 
short  distance  before  the  end  of  the  stimulus. 

No.  157.  Several  experiments  were  made  to  test  the  partL 
the  circulation  in  the  scalp  might  play,  as  well  as  to  determine  fv 
the  effects  of  any  possible  movement,  anti  this  record  has  bee; 
lected  to  represent  the  reactions.  A  second  pneumograph 
upon  the  abdomen.  This  reccirded  by  means  of  a  Morey  tamb 
curve  above  the  electric  marker  line.  The  plethysmoKraphia 
from  the  scalp  was  recorded  in  place  of  the  volume  of  the  ha 
second  instrument,  like  that  used  over  the  trephiuc  to  transn 
changes  of  the  brain  to  the  recorder  except  that  the  cork  used 
flatter,  was  placed  in  an  annlogous  position  under  the  same  baa 
on  the  other  side  of  the  head.  It  was  connected  to  the  piston  red 
before  employed  to  write  the  hand  changes.  The  circnlatoryfl 
tions  in  as  area  of  scalp  similar  to  that  affecting  the  brain  curv^l 
thus  recorded.  Any  movement  of  the  bandage,  which  pracH 
moved  with  the  scalp,  must  affect  this  second  instroiuent  even^ 
than  that  over  the  trephine,  since  the  t>one  under  the  scalp  W4 
cause  every  change  of  position  to  be  fuUy  transmitted  to  the  recoi 

The  sumulus  for  this  record  was  a  low,  grating  noise  made  at 
door  of  the  dark  room  in  which  the  subject  was  seated  (the  mark 
little  late).  It  caused  marked  fright  which  did  not  entirely."' 
until  the  drnm  stopped.  There  was  very  little  check  iu  eith«i 
abdominal  or  the  chest  breathing.  The  volume  of  both  brafa 
scalp  increased  with  higher  pulse, then  decreased  with  smaller] 
and  lastly  rept^ated  this  process  a  second  time.  The  changes 
two  curves  go  together.  The  pulse  was  almost  anacrotic  thrond 
<P1.  18.) 

About  one  bundred  and  fifty  curves  showed  clear  results^ 
general,  all  agreeable  or  disagreeable  stimuli,  all  sensor 
tentiou  or  attention  to  arithmetical  problems,  all  agreea 
exciting  light  or  music  gave  a  fall  of  volume  of  the  hand  v 
smaller  pulse  and  more  rounded  dicrotic,  and  rise  of  volum 
the  brain  with  larger  pulse,  often  a  dicrotic  raised  in  posil 
and  made  sharper.     A  sorrowful  condition  as  well 
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pressiou  from  sudden  darkness  produced  the  same  result.  The 
strain  of  expectation  when  a  neutrally  toned  stimulus  was  an- 
nounced before  it  was  given  acted  like  any  other  attention — it 
increased  the  volume  of  the  brain  and  size  of  the  brain  pulse, 
and  decreased  the  hand  volume  and  size  of  pulse.  With  relax- 
ation there  was  quite  often  a  fall  of  the  hand  volume  and  rise 
of  that  of  the  brain  during  the  6rst  period,  a  testimony  to  the 
importance  of  the  adjustment  period  generally;  after  that  a 
gradual  increase  of  the  hand  and  decrease  of  the  brain  to 
normal. 

The  first  point  to  be  noticed  in  studying  these  volume 
changes  is  the  double  character  of  the  reaction,  particularly 
with  strong  stimuli,  fear,  etc.  The  volume  of  the  hand  in- 
creases 6rst  with  smaller  pulse  and  then  falls  quickly  to  a 
much  lower  level  with  rounded  pulse;  that  of  the  brain  in- 
creases with  large  pulse  at  first,  then  decreases  nearer  or  quite 
to  normal  and  sometimes  shows  almost  an  anacrotic  pulse, 
then  finally  rises  markedly  with  high  pulse  and  gradually 
returns  to  normal.  There  may  be  even  further  secondary 
undulations. 

If  you  ask  as  to  the  cause  of  these  changes,  several  possible 
reasons  sugge^^t  themselves.  In  the  first  place,  it  may  be 
thought  that  the  sudden  contraction  of  the  muscles  of  the  ab- 
domen, as  when  one  braces  one's  self  for  an  effort,  would  force 
the  blood  from  the  visceral  organs  into  the  brain  and  periph- 
eral parts,  and  that  with  the  release  of  this  tension  one  gets 
the  secondary  fall  of  the  brain.  But  a  voluntary  attempt  to 
expire,  when  the  nose  was  held  closed,  gave  no  such  quick, 
large  rise  as  we  find  here.  Again  the  breathing  change  is  not 
nearly  long  enough  to  account  for  the  rise  which  may  cover 
several  breaths;  and  in  addition  the  main  tendency  is  to  inspi- 
ration modified  by  the  irregularities  of  movement.  This  type 
of  reaction  also  occurs  in  greater  or  less  degree  when  there  is  no 
appreciable  check  in  the  breathing,  as  in  some  cases  of  fright 
and  almost  always  with  the  painful  electric  shock.  And  in  the 
latter  case  there  was  also  no  considerable  contraction  of  mus- 
cles which  might  influence  the  reaction  by  compressing  the 
veins. 

The  only  other  probable  explanation  of  the  preliminary  rise 
is  to  ascribe  it  to  a  sudden  violent  contraction  of  the  splanchnic 
vessels.  For  the  change  occurs  in  the  brain,  hand  and  scalp  at 
the  same  time.  The  smaller  size  of  the  pulse  in  the  hand  may  be 
due  to  the  marked  tendency  of  the  arteries  there  to  constrict 
also.  Even  then  there  arc  at  least  two  possible  explanations 
of  the  secondary  fall  in  the  brain.  It  isqnite  probable  that  the 
spastic  constriction  of  the  splanchnic  is  followed  by  as  sudden 
dilation,  or  there  may  be  more  than  one  such  wave.     The  sec- 
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ond  more  lasting  rise  of  brain  volnme  follows  from  the  | 


constriction  and  consequent  rise  of  pressure.      This 
tion  is  indicated  by  the  fact  that  the  later  as  well  as  Cl 
changes  uf  the  brain  and  scalp  occur  together.     It  is 
too,  that  there  is  a  local  contraction  of  the  brain  vi 
selves  which  is  afterward  overpowered  bj*   the   rise 
general  reaction.     Such  a  possibility  is  suggested  by 
nearly  tricuspid  form  of  pulse  often  occurring  during  th: 
and  later.     Il  may  very  well  be  thai  such  local  vasonxi 
trol  is  active,  although  it  is  to  be  expected  that   it  wi 
be  sufficient  alone  to  account  for  the  decrease  of  volui 
decide  the  question,  if  possible,  I  expect  to  test  other 
of  this  reaction  soon,  especially  as  it  appears  in  blood 
measurements   and  in  the  rate  of  transmission   of  tl 
wave. 

Another  factor  that   may  play  some  part  in  these 
changes  is  the  variation  of  heart  rate  with  strong  stimuir 
we  shall  study  later.     The  waves  in  the  rate,  however, 
shorter  duration  and  relatively  little  marked.     Even  the 
dary  decrease  in  rate  below  normal  cannot  explain  th 
normal  or  lower  in  brain  v^olume,  if  we  suppose  it  is 
agaiust  a  constriction  of  the  arteries.     For  it  does  not 
a  majority  of  cases,  and  is  generally  small  when  it  does  a] 
while  there  is  practically  always  a  decided  volume 
this  character. 

A  careful  examination  of  almost  any  one  of  the  curve 
show  that  the  Traube-Hering  wave  in  the  volnme  is  quit* 
allcl  in  brain  and  hand.  A  crest  in  the  one  correspond 
crest  in  the  other.  The  question  at  once  arises  whether 
wave  is  here  an  active  phenomenon  so  far  as  the  brain  an 
riphery  are  concerned,  or  whether  the  changes  in  each 
passively  from  the  reverse  changes  in  tbe  splanchnic, 
found  by  Roy  and  Sherrington  to  be  the  case  with  aspli 
animals.  Here  again  an  attempt  will  be  made  to  tneas; 
blood  pressure  changes;  the  variations  in  pulse  form  are 
fill.     But  I  cannot  discuss  the  matter  here. 

It  should  be  noted  also  that  the  waldng  reactions  U 
brain  volume  are  different  for  different  positions  of  the 
particularly  when  the  subject  is  lying  down.  These  diSi 
and  their  causes  are  not  important  in  this  connection, 
leave  them  together  with  a  more  detailed  study  of  the  Tr 
Hering  wave,  sleep  and  other  more  physiological  mat|«| 
further  treatment.  lu  truth,  what  I  have  said  here  o| 
motor  control  in  the  brain  is  practically  an  extract  from  m 
extended  article  on  the  brain  circulation  to  appear 
future. 
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In  the  first  csperiments  designed  to  test  the  changes  ia 
heart  rate,  use  was  made  of  a  Sommer  sphygmograph  on  the 
left  wrist.  This  was  connected  with  a  piston  recorder 
writing  on  the  kymograph.  A  parellel  record  was  taken  from 
a  finger  of  the  same  hand,  using  the  finger  plethysmograph 
with  a  piston  recorder.  But.  since  it  was  found  that  there  was 
no  appreciable  difference  between  the  heart  rate  as  measured 
from  the  plethysmograph  curve  and  as  measured  from  the 
sphygmograph,  the  latter  was  omitted  in  the  later  experi- 
ments and  either  a  finger  or  a  Hallion-Comtc  plethysmo- 
graph tracing  measured  for  the  rate.  A  pneumograph  was 
applied  as  usual  in  the  later  experiments;  no  breathing  record 
was  taken  in    the  earlier. 

A  long  extension  paper  was  used  with  the  Zimmermann 
kymograph  mentioned  above.  In  a  vertical  line  with  the  pis- 
ton recorder  needles  and  the  electric  marker  used  to  indicate 
the  stimulus,  another  electric  marker  wrote  the  time  in  one- 
fiftieths  of  a  second.  It  was  run  by  a  current  interrupted 
by  a  tuning  fork.  The  drum  revolved  quite  fast,  so  that 
the  record  of  the  time  marker  could  be  easily  read.  The  sub- 
ject was  seated  in  one  dark  room,  the  recording  apparatus 
placed  in  the  other  as  before. 

The  subjects  were  Professor  Pillsbury.  Mr.  Bayley,  Mr. 
Jackson,  Mr.  Schottstaedt,  and  Mr.  Wright.  Mr.  Jackson 
was  an  advanced  student  in  psychology.  Mr.  Schottstaedt 
was  just  beginning  his  work  in  the  department. 

To  study  the  results,  the  points  at  which  the  upward  stroke 
of  the  pulse  beats  began  were  carefully  marked,  and  lines 
drawn  through  these  points  perpendicularly  to  the  time  line. 
When  necessary,  correction  was  made  for  the  displacement 
due  to  the  movement  of  the  recorder  needle  in  an  arc;  but  this 
error  was  usually  found  so  small  as  to  be  negligible.  The 
length  of  each  pulse  was  then  counted  in  onehundredths  of  a 
second,  since  it  was  possible  without  difficulty  to  estimate  as 
near  as  one-half  the  distance  between  the  one-fiftieth  of  a 
second  marks.  The  errors  are  believed  to  be  very  small,  al- 
most never  more  than  one  unit,  and  such  an  error  is  of  no 
importance  in  the  face  of  the  changes  which  the  heart  rate 
show.s. 

These  results  were  then  plotted  upon  co-ordinate  paper  with 
a  heavy  reference  line  ruled  horizontally  through  the  middle 
and  lighter  parallel  lines  drawn  approximately  six  mm.  apart 
on  each  side  of  this.  There  were  similar  lighter  lines  verti- 
cally across  the  paper.  The  standard  line  was  given  the 
value  of  either  thirty-five,    forty,  forty-five  or    fifty   one-fif- 


tietbs  of  a  second  (represented  as  P  35,  P  40,  P  45,  or 
50  at  the  left  ecd  of  the  line)  and  each  unit  of  distan 
along  a  line  vertical  to  it  means  one  one-Bftieth  of  a  .sccod< 
Above  is  positive,  below  negative  to  the  standard.  Uni 
of  distance  along  it  represent  pulse  beats.  Points  were  pi; 
in  the  appropriate  positions  on  the  vertical  lines  to  mark  tl 
length  of  eacb  pulse  in  one-hundrcdths  of  a  second,  and 
smooth  cur\'e  drawn  through  these  points.  A  rise  in  th 
curve,  therefore,  means  an  increase  lu  the  length  of  pulsi 
or  a  slower  heart  rate ;  a  fall  in  the  curve  means  a  shorn 
pulse,  or  a  faster  heart  rate.  The  points  at  which  stimuli  wex 
given  or  removed  were  marked  with  crosses.  At  times,  a  fc 
pulses  were  so  obscured  that  they  could  not  be  counted  ii 
dividually  with  accuracy,  although  the  record  as  a  whole  wa 
good.  These  were  sometimes  omitted  and  the  number  omitted 
marked  in  the  blank  space  on  the  record;  more  often  they  were 
averaged, —  the  total  time  divided  by  the  number  obscure<| 
The  fluctuations  in  a  portion  thus  averaged  are.  of  course 
lost,  but  the  di&tauce  is  always  small.  Such  parts  of  the  cum 
were  drawn  in  a  dotted  instead  of  a  smooth  line. 

The  breathing  record  was  treated  similarly.  The  lines  we: 
drawn  through  points  marking  the  completion  of  the  inspi 
tion,  which  could  be  determined  fairly  easily.  The  slug 
breaths  were  then  counted  in  oue-5ftieths  of  a  second  aud  Uu 
results  divided  by  a,  3,  or  4  as  uccessarj*,  that  they  could  b 
recorded  ou  the  chart  with  correspondiag  pulse  record;  ihi 
plotted  lengths  must,  therefore,  be  multiplied  by  this  numbe: 
to  give  the  true  length.  The  point  representing  a  breath  waj 
placed  on  the  pulse  line,  in  which  the  inspiration  was  com.' 
pleted.  A  dotted  curve  was  drawn  through  these  points. 
The  value  of  the  standard  line  for  the  breath  record 
represented  along  with  that  for  the  pulse  record  al  the  lei 
end  of  the  line. 

All  results  which  were  introspectively  bad,  or  which  ft 
any  other  reason  were  unsuccessful,  were  rejected  and  n 
counted  and  charted. 

The  charts  are  themselves  sufficient  justification  of  thl 
method  of  studying  the  changes  in  rate,  and  show  the  compara 
live  uselessness  of  any  rougher  method,  such  as  counting  thi 
number  of  pulse  beats  in  ten  seconds.  In  the  first  place,  tb 
are  oiteu  shorter  temporary  reactions  whose  character  can 
seen  only  by  such  a  method.  Again,  even  the  general  changes 
are  uncertain  if  studied  less  accurately.  There  are  large 
variations  from  purely  physiological  causes,  as  Lombard  and 
Pillsbury  have  already  shown;  and  the  kind  of  results  one 
seems  to  get  by  any  method  of  averages  depends  far  too  much 
upon  where  iu  one  of  these  waves  one  begins  his  count.     If; 
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the  reaction  is  not  large,  almost  anything  can    be  proved,  or 
seem  to  be,  by  starting  at  the  appropriate  point.     The  true 
character  of  the  process  is  seen  only  in  charts  of  this  kind. 
I  turn  now  to  a  detailed  study  of  a  few  typical  charts. 

B  34  R.  PI.  19.  No  stimulus  was  used,  the  subject  reported  the  record 
DortDBl  and  iudiflerent  throutihout.  It  is  given  to  show  the  character 
of  the  changes  which  may  take  pUcc  from  physiological  causes  and 
are  oot  to  tie  ascribed  to  auy  accompanying  mental  process.  The 
Traube-Hering  wave  and  the  breath  rhythm  both  i^how  dititinctly, 
and  there  is  at  first  a  small  rise,  later,  a  amall  gradual  fall  of  the 
general  curve.  Several  normal,  indifferent  records  were  takeu,  all 
showing  similar  characters.  Of  course,  one  may  have  a  gradual  rise 
or  fall  at  any  part  instead  of  the  one  at  the  eod,  the  other  at  the  begin- 
ning as  here,  lu  the  ligbtof  this,  much  care  is  necessary  to  be  certain 
of  any  conclusion  one  would  draw  as  to  the  reaction  with  a  mental 
process. 

P  52  R.  PL  19.  This  shows  the  c0ectof  a  voluntary  muscular  move- 
ment. ThesubJL-ct  moved  his  free  hand  to  his  faceand  held  it  there  a  few 
seconds,  then  returncil  to  the  former  position.  There  was  no  partic- 
nUr  feeling  to  be  noted,  only  the  conpciousness  of  an  indifferent 
tnovenieut.  The  result  was  a  short  increase  in  rate  followed  by  a 
greater  hut  temporary  decrease.  The  curve  then  returned  to  normal 
and  is  but  little  affected  by  moving  the  hand  down  to  the  table  again. 
Tbere  was  a  fall  in  the  volume  record  at  the  time  of  raising  the  hand. 

P  10  R.  PI.  20.  Multiplying.  The  subject  pretised  a  signal  key  when 
the  problem  was  solved.  Work  done  without  confusion,  required  some 
effort.  A  condition  of  strain.  Some  feeling  of  relaxation  afterward. 
The  pulse  rate  was  increased  and  recovered  before  the  end.  There 
was  apparently  a  slight  increase  in  the  first  moment  of  relaxatiou. 

P  18  R.  PI.  19.  Mnltiplying.  It  required  a  good  deal  of  effort  all 
through  and  the  subject  got  the  result  just  at  the  end  of  the  record, 
i-'eeling  of  strain.  It  is  to  be  regretted  th»t  several  pulses  at  the  be- 
giuDingof  the  record  could  not  be  counted  accurately  enough  to  plot, 
hut  it  could  be  determined  that  all  were  aliove  40.  The  pulae  rate  was 
therefore  increased  considerably,  more  at  the  last. 

J  3  R.  PI.  31.  The  subject  was.nsked  to  attend  to  a  faint  telephone 
snarl  to  get  the  attention  waves.  There  was  no  surprise  at  signals,  The 
feeling  of  strain  was  market],  and  there  was  some  relaxation  at  the  end. 
N'o  other  feelings  were  present.  The  rate  was  decreased  on  the  whole. 
Thtf  first  large  waves  were  hi  all  probability  Traube-Hering  waves  in 
the  rate,  which  were  partially  stopped  as  the  rate  was  slowed.  There 
was  a  small  increase  in  rate  after  attention  ceased.  The  breathing 
was  markedly  shallower. 

B  4  R.  PI.  20.  The  subject  was  asked  to  count  the  closely  written 
marks  of  a  time  record.  Normal  before.  Considerable  effort  of  atten- 
tion. Strain  waa  the  only  feeling,  some  relaxation  afterward.  The 
pnlie  was  slower.  There  was  an  increase  in  rate  after  attention  ceased, 
and  apparently  a  large  wave  was  coming  in  as  the  record  stopped. 

J  8  R.  PI.  ai.  The  conditions  were  similar  to  those  of  B  .1  R.  The 
feeling  was  strain  followed  by  relaxation.  There  wus  »  marked  tem- 
porary increase  in  the  heart  rate  followed  by  a  more  lasting  decrease 
and  a  gradual  increase  afterward.  The  breath  wave  in  the  pulse  was 
less  marketl  dnring  the  attention.  The  breathing  became  more  rapid 
anil  shallower. 

P.  28  R.  PI.  32.  A  telephone  snarl  waa  decreased  iu  intensity  until 
one  could  hear  it  at  times  but  not  continuonsly.  When  the  subject  was 
again  in  a  normal,  indifferent  condition,  the  kymograph  was  started, 
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and,  at  a  sigaal  from  tbe  operator,  he  attendetl  closely  to  the  sound, 
pressiDE  a  sigafil  key  with  a  finger  of  his  free  bscd  while  the  sound 
was  aoiiiblc.  relcasiug  the  key  when  uoifaitig  could  be  beard.  As  soon 
as  the  paper  had  run  around  once,  the  kymograph  was  stopped  and 
the  paper  dropped  so  that  another  curve  could  be  taken-  The  subject 
attended  coutinuou&ly.  After  a  few  minutes  the  drum  was  again 
started,  anil  when  it  was  about  one-half  way  around,  the  suh^ect  was 
signalled  to  cease  attending.  Tbe  paper  was  allowed  to  complete  its 
second  revolution.  A  record  was  thus  obtained  of  the  heart  rate  at 
the  beginning  and  end  of  a  long  continuous  effort  of  attention.  The 
two  periods  are   luarked  "ist  run"  and  "2d  run."      The  suiiject   re- 

?ortcd  that  it  required  a  concentrated  atteutioa,  feeliag  of  strain, 
here  was  a  feeling  of  "letting  down"  relaxation  afterward.  The 
pulse  length  wa--*  not  changed  at  fir^t,  but  increased  in  the  latter  part 
of  the  first  run  and  still  more  during  the  second  run.  Theiv  was 
a  temporary  increase  of  rate  at  relaxation.  The  Traube-Hering 
wave  in  the  rate,  present  in  tbe  normal,  was  almost  crushed  out  with 
the  increase  in  heart  rate  during  the  attention,  and  apparently  was 
coming  in  again  as  the  second  record  ended. 

J  20  R.  PI.  22.  The  arrangement  was  similar  to  tbat  in  P  2S  R,  except 
that  theprobletn  was  to  differentiate  two  weak  sounds.  The  subject 
reported  that  he  was  indifferent  before  tbe  »itiniulus,  tberewss  no  sur* 
pnse  at  the  signals,  attention  was  close,  with  feeling  of  strain  onljr, 
and  there  wa.f  distinct  relaxation  when  signalled  to  cease  attending* 
The  pulse  rale  was  wry  little  changed  during  the  first  run,  perhaps 
a  little  ilecreased.  It  was  faster  in  the  second  run.  and  became  slower 
during  rclaxatimi  with  one  large  wuvc  just  after  the  stimulus  ceased. 
The  Traube-Hering  wave  was  present  throughout,  but  was  most 
marked  in  the  normal  and  first  few  seconds  of  attention,  less  promi- 
nent later.  The  breath  wave  in  the  pulse  was  smaller  during  the 
stimulus.  The  rate  of  breathing  was  sotncwbnt  increased,  ami  the 
amplitude  distinctly  decreased,  particularly  at  first.  Il  will  l>e  noted 
that  there  wa><  a  wave  in  thr  breath  rale  which  suggests  in  its  period 
the  Traube-Hering  wave  found  in  tbe  volume.  I  shall  call  this  the 
Traube-Hering  wave  in  tbe  breath  henceforlh,  without  here  discus- 
sing its  nature.  This  wave  is  large  in  the  normal  part  of  the  record 
under  review,  but  is  more  or  less  broken  up  during  the  atimulos 
period. 

J  7  R.  PI.  22.  This  again  was  a  longcontinuousconceutralion  of  at- 
tention but  this  time  visual, — the  effort  whs  to  count  the  closely  writ- 
ten marks  of  a  lime  record.  Tbe  subject  moved  the  fingers  only  «  very 
little  to  mark  the  number  of  marks  instead  of  pressing  a  signal  key. 
Inothcr  respects  tbe  experiment  was  conducted  as  in  the  long  an<lttor>' 
attention  tests.  The  subject  was  normal  before,  and  reported  no  sur- 
prise at  signals,  constant  attention  with  feeling  of  strain,  and  relaxa- 
tion after  the  signal  for  the  counting  to  cease.  The  heart  rate  was 
not  definitely  changed  during  the  first  run,  but  had  increased  in  tbe 
second  run.  There  was  a  temporary  increase  in  rate  at  the  first  period 
of  relaxation.  The  Traube-Hering  wave  in  the  heart  rate  was  distinct 
iu  the  normal  and  stimulus  periods,  uncertain  dnring  relaxation;  tbe 
breath  wave  more  prominent  in  relaxation  than  elsewhere.  Tbe 
breath  rate  was  greatly  increased  in  the  stimulus  perio<I,  less  In  the 
second  run.  One  longer  and  deeper  breath  wilt  be  notetl  just  before 
the  end  of  tbe  first  run;  a  larger  breath  wave  in  the  pulse  rate  accom- 
panied it.  The  amplitude  of  breathing  was  greatly  diminished  dnr- 
ing attention.  Traube-Hering  in  rate  of  breathing  was  largely 
obscured. 

B  17  R.  PI.  23.  Tbe  subject  took  chocolate  into  tbe  mouth  with  ver; 
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little  movemeDt  or  disturbance.  The  taste  was  very  agreeable.  There 
was  un  At  rain,  excitement  or  other  feeling  to  roentJon.  simply  the  agree, 
able  taste.  The  pulse  rate  was  greatly  increa-icd.  The  TranJw-Hering 
rvare present  in  the  normal  was  less  in  the  first  part  and  disappeared 
in  the  last  part  of  the  stimulus. 

P48R.  PI.  23.  Chocolate.  The  subject  had  held  the  candy  between 
bis  teeth  in  a  slightly  strained  position  before;  otherwise  normal.  The 
taste  was  Agreeable,  there  was  a  little  relaxation  from  tbe  slight 
strain,  no  excitement.  The  rale  of  the  heart  was  increased  on  the 
whole  and  the  Traubc-HerinR  wave  became  more  prominent  than  in 
the  normaJ.  The  breathing  was  very  little  changed,  there  was  less 
wave  in  it  in  the  later  jKrioU. 

J  10  R.  PI.  35.  Chocolate.  Agreeable.  There  was  no  disturbance 
nor  other  feeling  than  ngrecablcness.  The  pulse  rate  was  increased 
and  more  of  an  andulution  came  intu  the  curve.  The  breathing  be* 
^carae  faster  on  the  whole,  hut  with  euormous  waves. 

P  49  R.  PI.  34.  Quinine  was  taken  into  the  niouth  with  very  little 
movement.  It  was  very  disagreeable;  possibly  a  little  excitement;  but 
that  very  slight.  No  other  feeling.  The  pulse  rate  became  much  faster. 
Tbe  large  Trauhe-IIcrinK  waves  present  in  the  normal  were  almost 
crashed  ont  during  the  reaction. 

J.;R.  PI. 24.  The  stimulus  was  quinine.  There  was  a  little  surprise 
when  the  signal  was  given  to  take  the  quinine  iuto  the  mouth.  The 
subject  reportetl  that  the  taste  was  rery  disagreeable,  and  that  was  all 
there  was  to  tbe  feeling.  The  pnlsc  became  faster  and  the  Traubc* 
Heriug  wave  in  it  less  marked.  The  breathing  also  was  quickened, 
the  exact  character  of  the  undulation  in  its  curve  is  uncertain. 

J  15  R.  PI.  25.  Tbe  stimulus  was  lively  music  played  upon  a  zither. 
It  began  at  the  cross  and  tasted  the  remamder  of  the  record.  Tbe  first 
strain  was  not  particularly  agreeable  l>ecause  too  loud,  but  later  the 
music  was  exhilarating  (.exciting)  and  agreeable.  The  pulse  rate  was 
increased  and  the  Traube-Hering  wave  in  it  gradually  eliminated. 
The  breathing  became  faster,  the  wave  in  its  curve  was  of  uncertain 
ch.TT«cter.  The  amplitude  of  breathing  was  somewhat  less  during  the 
stimulus. 

P41  R.  PI.  36.  Music,  very  pleasant  and  exhilarating  (exciting;. 
The  pulse  rote  became  faster  nnu  the  prnniinent  wave  in  it  somewhat 
less.  The  breathing  was  also  more  rapid  during  the  -itimulns.  There 
was  a  large  wave  in  the  breath  rate,  the  relations  of  which  are  not  very 
evident. 

P  43  R.  PI.  26.  The  stimulnswas  aj^ainmusicof  an  agreeable  excit- 
ing character.  There  was)}Ofisibly  a  little  strain.  The  pulse  was  short- 
ened, particularly  in  the  latter  pari  where  the  agreeable  excitement 
was  greatest.  The  first  part  of  the  curve  shows  what  changes  may 
.take  place  without  accompanying  mental  processes  that  will  explain 
I'them.  The  Trnube-Hering  wave  in  the  heart  rate  became  less  promi- 
nent during  tbe  reaction.  The  breathing  was  on  the  whole  somewhat 
faster  with  the  music. 

P  45  R.  PI.  26.  Music  was  again  the  stimalus,  this  time  pleasant 
and  markedly  depressing.  The  pulse  rate  was  increased,  as  was  also 
the  rate  of  breathing.     The  undulation  is  not  very  noticeable  in  eithe  r. 

J16R.  Pl.:27.  ThestimulDswaaplea»aiit  and  depressing  music.  The 
pulse  rate  was  faster,  the  wave  in  it  less  marked  anring  the  stimulus. 
The  breathing  was  also  more  rapid  with  the  music;  the  Traube-HerJng 
wave  in  the  breath  rate  is  fairly  well  shown,  somewhat  less  in  the 
reaction. 

S9R.  PI.  25.  A  yellow  light  was  turned  on  at  the  first  mark,  off  at  the 
second.    The  subject  reported  that  it  was  agreeable  to  s  certain  extent 
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in  contrast  with  the  darkness,  bat  that  the  color  was  not  asT^eable. 
Its  diuLppenrance  was  hardly  noticed.  The  pulse  was  sIowe<I  ind  ibe 
breath  wave  in  it  more  prominent.  Very  few  reconi*  were  tslcen  with 
this  subject.  Two  like  result*  were  ohtaioed  trora  him  by  ««e  of  a 
pleasant  exciting  violet  light,  and  one  with  the  rlepresftiou  from  tam- 
ing off  a  light.  No  determinable  change  occurred  with  a  Ion);  effort 
of  attention.  Au  increase  in  rate  accompanied  one  muUiplicatioD 
test.  Two  strong  shocks  with  an  unexpected  whistle  and  oue  very 
irrilating  light  gave  faster  rate.  The  subject  was  unaccuslomed  to 
this  work  and  almost  alway-i  reported  Ibat  he  was  "expecting  the 
slitniihiR."  Most  of  the  reactions  were  probably  a  release  from  straiQ,j 
and  have  little  meaning  as  accompaniments  of  the  mental  process  eoc 
ing  into  au  indifferent  state.  It  was  perhaps  a  mistake  that  few  lights" 
were  used  as  stimuli  with  the  other. subjects  and  only  three  esses  were 
counted.  But  they  were  omitted  because  they  had  no  effect  to  speak 
of.  only  a  suggestion  of  an  increased  rate  in  two  of  the  three  cases. 

F  38  R.    PI.  27.    A  loud,  unexpected  whistle  was  blown.    The  subject 
was  startled  and  jomped.     It  was  disagreeable,  exciting  strain.     Recov- 
ered very  «oon.     The  pulse  rate  was  temporarily  increased,  then  tem- 
porarily <lecrea8ed,    after   which   it    reliirneil   to  nortual.     There  is  ».; 
farge  Traube'IIeriug  wave  in  tbe  latter  part  of  the  normal  period,  and! 
possibly  throughout  the  remainder  of  the  record.     The  breathing  was  ] 
made  more  rapid  for  a  short  time. 

J  31  R.  PI.  28.  The  siimuluB  was  again  an  unexpected  whistle.  It 
frightened  the  subject.  Exctteuictit,  disagrvcabletiess  (and  strain.'). 
The  general  result  was  a  faster  pulse  for  a  time,  the  breath  wave  in  )l 
being  a  little  less  marked  in  the  reaction.  The  breathing  becamej 
faster  for  about  tbe  same  period  that  the  heart  rate  was  increased. 

B  10  R.  PI.  2B.  A  particularly  sorrowful  event  lu  the  experience  of 
the  subject  and  to  which  bis  atteutton  turned  easily  was  suggest e<l.  He 
reportcf)  that  be  was  uormal  before,  that  a  few  seconds  after  the  sug- 
gestion was  made  he  fell  iuto  a  distinctly  sad  mood,  and  when  told  to 
return  to  bis  former  indifferent  attention  he  could  feel  his  boly 
druoiJcd,  ouc  might  say  relaxed.  It  was,  apparently,  a  condition  of 
disagreeable  depression  for  the  most  part,  with  perhaps  a  very  little 
strain  at  the  start,  although  the  subject  did  not  give  an  accurate 
acconntof  the  feelingdirections  involved.  The  pulse  rate  was  slightly 
decreased,  but  tlie  difference  was  not  eoongh  to  have  any  aieaniug. 
Tbe  more  important  point  is  the  marke<l  Traube-IIering  wave  which 
came  into  the  curve. 

About  one  hundred  and  ten  records  were  counted,  charted, 
and  then  tabulated  by  the  same  methods  used  in  the  work  on 
volume  changes.  Such  a  study  of  results  showed  that  the 
strain  of  expectation  tended  to  increase  the  pulse  rate.  Move- 
ment in  two  tests  increased,  then  decreaj>ed  it.  Multiplying, 
which  was  accompanied  by  a  feeling  of  strain  only,  gave  a 
marked  increase  in  three  cases,  no  decided  change  in  three. 
With  short  close  auditory  attention  there  was  a  decrease  in  two 
tests;  in  a  third,  no  change  at  first,  increase  in  the  laltcr  part. 
Similar  visual  atiention  had  as  its  accompaniment  a  decrease  in 
rate,  twice,  a  temporary  increase  followed  by  a  decrea.se,  twice. 
At  least  one  of  these  increases  was  probably  caused  by  move- 
ment of  the  stibject  as  he  began  attending.  Ivong.  continuous 
visual  attention  gave  in  three  cases  a  decrease  in  rale  at  5rst, 
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followed  by  an  increase  later:  in  two  no  change  at  first,  in- 
crease  in  the  second  part;  in  one  there  was  no  change  except  a 
slight  increase  from  a  movement  at  the  beginning.  Long  audi* 
tor\*  attention  caused  no  change,  once  (with  subject  S.  men- 
tioned before);  a  short  increase  followed  by  a  decrease  in  the 
first  part  and  increase  in  the  second  part,  once;  slower  rate  at 
first,  faster  later,  in  two  instances:  and  three  times,  no  change 
at  the  beginning,  quicker  beat  in  the  latter  part  of  the  first  run 
and  in  the  second  run.  Of  eight  results  with  chocolate,  in 
seven  of  which  agreeableness  was  pronounced  the  only  feeling 
to  mention,  seven  gave  increased  rate,  generally  very  marked; 
one  gave  a  short  decreai^e  followed  by  a  more  prominent  in- 
crease. There  were  five  records  of  a  disagreeable  taste,  in  two 
of  which  there  was  also  a  little  excitement, — all  showed  more 
or  less  marked  fall  in  the  curve.  There  were  seven  trials  of 
music  which  according  to  the  subject's  introspection  were  agree- 
able and  exciting.  All  resulted  in  a  faster  rate,  generally  the 
increase  was  very  marked.  The  emotion  of  joy,  which  was 
almost  entirely  agreeable  excitement,  was  accompanied  by  a 
quickened  heart  in  one  case,  no  change  in  two.  Omitting  one 
instance  which  was  obscured  by  the  effects  of  movement  (the 
subject  was  not  prepared )  there  are  left  four  cases  of  agreeably 
depressing  music,  in  all  of  which  the  pulse  was  shortened.  If 
we  except  the  results  with  S  which  were  uncertain,  the  rather 
disagreeable  depression  from  suddenly  turning  out  a  light 
caused  an  increase  in  rate  in  four  tests,  no  change  in  one. 
Four  records  were  taken  with  the  emotirjn  of  sorrow,  none  of 
which  showed  a  determined  change  of  rate.  The  same  was 
true  of  two  with  the  emotion  of  anger.  Eighteen  records  were 
retained,'  in  which  the  stimulus  was  a  loud  unexpected  whistle. 
The  stimulus  induced  a  shock,  disagreeable  excitement  with 
more  or  less  strain.  Two  of  these  experiments  showed  no 
change;  eight  gave  a  faster  pulse  rate;  aud  eight  re.sulled  in  a 
temporarj'  increase  in  rate  followed  by  a  decrease  which  was 
generally  small,  and  later  returned  to  normal.  The  main 
change  during  the  feeling  of  relaxation  was  a  slowing  of  the 
pulse  generally,  but  this  slowing  was  in  perhaps  half  the  tests 
preceded  by  a  temporary  quickening  in  the  first  moments  of 
the  ''letting  down"  feeling. 

It  will  l>e  noted  that  there  were  only  four  conditions  tinder 
which  a  slowed  pulse  was  obtained.  We  have  already  dis- 
cussed and  rejected  as  meaningless  because  complicated  by  re- 
lease from  nervous  strain,  the  experiments  with  colored  lights 
when  S  was  subject.  A  stcond  condition  is  in  relaxation, 
when  the  change  is  little  more  than  a  reaction  back  to  normal 
added  to  any  effects  of  fatigue.  The  whistle  in  the  third  place 
caused  a  secondary  slowing.     There  seems  to  be  a  tendency  to 
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both  acceleration  and  inhibition  with  these  strong  stimuli:  and 
the  rule  is  that  the  acceleration  is  stronger  at  first,  the  inhibi- 
tion, a  little  later  and  thiR  decrease  in  rate  is  generally  smail, 
and  is  often  absent.  In  fact,  the  effect  of  such  stimuli  upon  the 
heart  rate  is  not  nearly  so  marked  as  might  be  expected,  not  so 
much  as  that  of  the  more  lasting  weaker  stimuli,  and  is  not  at 
all  in  proportion  to  the  eflFect  on  the  volume.  Of  course  the 
increase  in  rate  may  be  due  either  to  inhibition  of  the  vagus 
nucleus  of  excitation  of  the  accelerator  centre. 

The  fourth  type  of  decrease  in  heart  rate,  that  with  sensory 
attention,  requires  more  notice.  It  is  not  the  reaction  to  the 
feeling  of  strain  which  is  so  evidently  present.  For  in  the  6rst 
place,  this  feeling  was  fully  as  strong  and  as  pure  in  the  multi- 
plication experiments,  and  these  gave  a  shortened  pulse.  Again, 
in  all  except  two  cases  (in  which  there  was  no  change)  ot 
longer  effort  of  attention  to  both  auditory  and  visual  stimuli  there 
was  an  increase  in  the  rate  above  the  normal  in  the  second  run, 
and  in  several  cases  this  occurred  before  the  end  of  thehrst  run. 
And  at  least  five  records  showed  no  slowing  at  first,  the  quick- 
ening was  only  delayed.  These  facts  suggest  that  the  real 
tendency  of  the  effort  of  attention,  the  strain  shall  I  say,  is  to 
shorten  the  pulse,  and  that  this  tendency  is  held  in  check  at 
first  by  some  other  factor  which  tends  to  lengthen  the  beat.  And 
at  least  an  indication  of  this  second  factor  is  readily  found.  It 
is  here  in  sensory  attention,  particularly  in  the  earlier  part, 
that  one  finds  by  far  the  most  effective  decrease  in  amplitude 
of  breathing,  and  this  generally  goes  with  a  much  smaller  in- 
crease in  the  rate  of  breathing  than  is  caused  by  many  other 
stimuli ;  it  may  even  be  decreased.  The  natural  results  of  this 
both  indirectly  and  directly  by  the  lessening  of  the  cumula- 
tive effect  of  the  respiratory  centre  upon  the  vagus  would  be  to 
lengthen  the  pulse.  No  experiments  were  designed  to  test  this 
consequence  of  breathing  changes  directly,  but  a  measurement 
as  careful  as  possible  under  the  conditions  made  upon  curves 
taken  for  another  purpose  showed  such  a  pulse  change. 

No  difference  was  found  between  visual  and  auditory  atten- 
tion. There  was  no  difference  between  agreeable  and  disagree- 
able conditions. 

A  few  changes  in  the  Traube-Hering  wave  in  the  heart  rate 
have  some  significance.  Agreeably  exciting  and  agreeably 
depressing  music,  disagreeable  tastes  and  the  disagreeably  ex- 
citing whistle,  tended  strougly  to  eliminate  the  wave,  never 
increased  it.  Agreeable  taste  is  ambiguous,  twice  increasing 
and  twice  decreasing  it.  One  of  these  increases  with  agreea- 
ble taste  was  accompanied  by  large  variations  in  breathing. 
Sorrow,  with  slowed  and  irregular  breathing,  exaggerated  the 
Traube-Hering   in  the   pulse.      Strain   in  attention  lessened 
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the  wave  during  the  stimulus  ;  it  usually  returned  in  relaxa- 
tion, and  in  some  cases  was  markedly  increased  then,  a  phe- 
nomenon which  may  perhaps  be  connected  with  the  less  aerated 
blood. 

The  rate  of  breathing  was  almost  always  increased;  in  smaller 
degree  for  sensory  attention  than  for  any  other  stimulus.  In- 
deed, two  cases  of  sensory  attention  showed  a  temporar>'  de- 
crease in  the  breathing  rate  preceding  the  increase,  one,  gave  a 
distinct  decrease  and  one  no  change.  No  other  condition  was 
accompanied  by  a  decreased  rate. 

Each  of  the  original  records  on  which  the  plethysmographic 
tracing  was  clear  enough  to  show  the  volume  changes  of  the 
Traube-Hering  wave  was  carefully  studied  and  the  highest  and 
lowest  points  of  volume  marked.  The  corresponding  lines 
were  then  designated  in  the  pul.se  length  charts  by  the  abbre- 
viations T=  trough  and  C=  crest.  These  abbreviations  were 
placed  under  the  curve  to  which  they  refer.  An  examination 
of  these  results  showed  that  the  crest  of  the  volume  wave  may 
fall  anywhere  on  the  rise  of  the  pulse-length  wave,  more  often 
near  the  crest  than  near  the  trongh;  that  the  trough  ot  the 
volume  wave  may  fall  anywhere  on  the  descent  of  the  pulse- 
length  wave,  but  still  more  often  near  the  trough  than  near 
the  crest.  So  that  the  fall  of  volume  will  correspond  with  a 
part,  commonly  the  smaller  part  of  the  rise  in  the  pulse-length 
curve,  and  with  a  part,  still  more  commonly  the  larger  part  of 
the  fall  of  the  pulse-length  curve.  The  rise  in  the  volume  wit! 
correspond  with  a  part,  generally  the  smaller  part  of  the  fall  of 
the  length  curve,  and  a  part,  less  generally  the  larger  part  of 
the  rise  in  the  length  curve, 

I  have  spoken  above  of  a  Traobe-Hering  wave  in  the  breath 
rate.  Perhaps  it  should  not  be  given  this  name,  for  I  cannot 
be  certain  of  its  relations,  and,  in  any  ca.se,  it  is  much  ob.scured 
by  more  or  less  voluntary  influences.  But  such  a  wave  in  the 
breathing  is  often  found  during  sleep,  and  this  fact  naturally 
suggests  that  a  similar  relation  may  play  some  part  here.  I 
must,  however,  leave  this  also  for  a  fuller  treatment  later. 

An  Introspective  Report  and  Conclusions. 

The  subjects  were,  in  general,  asked  to  classify  the  mental 
states  in  terms  of  strain,  relaxation,  excitement,  depression 
(rest),  agreeableness.  disagreeableness,  rather  than  to  give  an 
account  of  the  more  intimate  nature  of  these  processes.  Yet 
some  effort  was  made  to  get  at  tlie  matter  more  closely.  If  it 
is  unsuccessful,  it  may  at  least  be  suggestive,  and  may  emphasize 
the  need  of  a  more  careful  study  of  the  introspective  side. 

Strain  is  described  as  composed  of  sensations  from  the  mus- 
cles, the  backflow  from  the  acting  muscles,  particularly  those 
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of  accommodation  of  a  sense  organ.  But  so  is  excitement  also,] 
Possibly  other  organic  sensations  are  more  involved  in  what  is 
often  called  a  state  of  excitement.  It  is  reported  of  a  stimulus 
thai  it  "kept  nie  on  edge  all  over,"  "seemed  to  stir  every  spot 
of  the  body."  A  condition  reported  as  excitement  seeznedi 
afterward  to  be  "an  inde5nite,  uncertain,  muscular  strain." 
"Felt  tingling  all  over."  It  may  go  only  so  far  as  to  "wake 
one  up."  give  an  increased  sensation  of  muscular  tonus. 

These  analyses,  particularly  of  excitement,  are  made  only 
after  the  original  experience,  or  as  the  stimulus  isceasiug.  So 
it  is  reported  after  a  whistle:  "Every  shiver  seemed  to  rush  in 
at  once,  then  relief."  Relaxation  after  strain  was  described  as 
"the  receding  and  more  or  less  indefinite  reverberation  of  the 
feelings  during  attention."  It  is  useless  to  quote  many  of  the 
introspections.  In  short,  both  strain  and  excitement  are  ana- 
lyzable  into  organic,  particularly  muscular  sensation  for  the 
most  part;  of  course,  the  sensations  aroused  directly  by  the 
stimulus,  as  the  noise,  are  also  involved.  When  so  analyzed, 
they  lose  their  character  as  feeling,  we  have  somethiug  else; 
but  that  is  another  matter.  Yet  there  is  a  difference.  Strain 
may  be  imperfectly  analyzed  and  is  felt  to  be  so,  as  long  as  it  is 
called  feeling;  but  so  far  as  it  is  analyzed,  every  part  counects 
with  all  others.  The  whole  slate  turns  as  a  sort  of  system 
around  a  central  controlling  process.  Although  not  to  itself, 
yet  to  an  onlooker  it  is  teleological  as  a  whole. 

In  excitement,  there  are  several  ends,  or  several  may  be  read 
into  it;  several  directions  of  movement  of  the  strain  of  con- 
sciousness, but  none  clearly  defined  and  dominant.  It  is  not  a 
closed  system  of  association  where  every  part  is  associated  with 
every  other  in  its  place.  It  is  not  the  rate  of  succession  of 
mental  processes,  it  is  a  half  fusion  of  different  lines  of  associa- 
tion that  characterizes  excitement.  Mutual  inhibition  may  be 
one  means  of  holding  a  number  of  such  chains  imperfectly  in 
consciousness.  Obviously  there  is  no  sharp  line  of  demarcation 
between  strain  and  excitement;  such  intermediate  conditions^ 
we  find  often  with  a  high  whistle.  It  is  best  to  describe  the 
matter  this  way,  rather  than  to  say  we  have  here  a  mixture  of 
the  two. 

Relaxation  .seems  to  be  a  release  from  either  strain  or  excite- 
ment. We  know  the  difference  in  the  "letting  down"  feeling 
in  the  two  ca.ses,  because  we  feel  the  difference  in  the  states 
that  are  lingering.  But  in  either  case,  the  feeling  is  a  return- 
ing from  the  character  of  sensation  one  gets  from  the  active 
muscles  to  the  kind  of  sensation  from  the  lax  mu.sde,  and  par- 
takes partly  of  the  nature  of  both.  It  is  hardly  an  opposite 
of  either  strain  or  excitement  iu  the  way  that  disagreeablenessj 
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is  the  opposite  of  agreeableness.  It  originates  only  in  a  release, 
is  a  secondary  instead  of  a  co-ordinate  state. 

Depression,  rest,  name  feelings  that  at  least  at  first  sight  seem 
to  have  more  varied  forms.  It  is,  I  think,  based  upon  a  dif- 
ferent kind  of  sensory  content,  that  from  the  quiet  muscle,  or 
one  easily  acting.  These  sensations  lack  the  peculiar  quality 
which  we  call  strain  when  it  is  isolated  as  a  quality  (not 
feeling).  A  different  rhythm  at  least  gives  it  a  different 
quality.  It  comes  to  be  associated  with,  to  mean  a  condition 
of,  little  or  no  motion.  But  this  is  asecoudary  factor.  The 
tendency  to  such  a  condition  may  be  felt  as  resistance  or  not, 
according  to  circumstances.  Thus,  if  I  am  sleepy  and  can  go 
directly  to  sleep  as  I  choose,  the  feeling  is  one  of  rest,  no 
active  oppression.  But  if  I  am  attempting  to  work,  or  if  a 
stimulus  is  acting  that  tends  to  excite  me  in  any  way. —  in 
either  case  there  is  a  felt  oppression,  a  shutting  dowu  upon  the 
activity.  Looked  at  iu  ibis  way  or  thought  of  simply  as  rest 
or  quietness,  in  any  ca.se  it  is  as  much  an  op[x>site  of  strain 
rfls  of  excitement.  We  cannot  have  it  simultaneously  with 
either  strain  or  excitement,  except  when  felt  as  oppression, 
and  continued  strain  as  well  as  excitement  gives  rise  to  depresi- 
sion.  Yet  it  is  not  an  opposite  of  either  in  itie  way  that  disa* 
greeableness  is  the  opposite  of  agreeablene.ss, —  it  is  simply 
different.  H's  introspections  at  least,  bear  me  out  in  thisre- 
port. 

The  most  important  introspection  bearing  on  the  agreeable- 
disagreeable  phases  of  experience  was  that  to  interrupt  sud- 
denly an  agreeable  stimulus  is  felt  more  as   a   shock  than  to 
interrupt  a  disagrL-eable.     It   suggests  a  view  which  we  may 
perhaps  express  by  saying  that  the  stream  of  consciousness, 
always  has  a  momentum.     One  status  is  always  a  condition 
for  the  becoming  of  the  next,  even  thouf;h  the  next  belike  the 
present.     There  is  a  character  of  expectation,  or   that  which 
makes  expectation   active  as  much    in   a  continuous  sensory 
i  process  as  in  looking  for  a  change.     These  are  only  two  special 
'cases.     Agreeableness  is  then  .success,  disagreeableness  failure. 
but  not  necessarily  in  moving  toward   some  other   end.     The 
process  is  a  measure  of  the  ability  of  one  stage  to  adequately 
prepare  for  the  next.     Perhaps  this  says  little  more  than  that 
disagreeableness  has  more  in  common  with  the  interruption  in 
mental  process,  the  fact  which  I  have  noted  above,  but  it  is  so 
far  suggestive. 
I  return  now  to  the  experimental   results.     Whether  the 
r  above  considerations  are  correct  or  not,  I  think  I  may  speak 
'with  more  confidence  of  the  organic  reactions.     I  find  that 
feeliugs  cannot  be  cla.ssified  on  the  basis  of  vasomotor  and 
heart  rate  changes.     There  is  no  reverse  relation  even  between 
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the  accompaniments  of  agrceableness  and  disagreeableness; 
much  less  are  there  three  such  pairs  of  reactions.  The  tridi- 
mensional theory  would  make  strain  give  a  lengthened  pulse. 
relaxation  a  shortened  pulse.  In  these  results  ihey  give  just 
the  reverse,  except  as  the  rate  with  strain  is  modified  by  inhib- 
ited breathing.  Agreeable,  agreeably  exciting  and  agreeably 
depressing  states  all  give  distinctly  faster  pulse  and  fall  of  vol- 
ume. Neither  VVundt  nor  Lehmann  can  explain  this.  Wundt 
would  have  the  exciting  and  depressing  phases  produce  no 
change  in  heart  rate,  and  agreeableuess  cause  a  slowed  pulse. 
Hence,  in  all  these  three  cases,  he  should  find  a  lengthened 
pulse  beat;  and  Lehmann's  theory  calls  for  the  same  at  least 
with  agreeableness.  Both  also  hold  that  agreeableness  (and 
Wundt  adds  excitement)  increase  the  volume. — we  find  the 
reverse.  And  I  wish  to  emphasize  also  that  the  brain  does 
not  in  my  results  decrease  in  volume  with  agreeable  atimuH. 
and  the  size  of  the  brain  pulse  does  not  decrease  with  disagree- 
ableness. I  need  not  repeat  in  detail  the  reactions  summarized 
at  the  end  of  each  section  of  the  paper.  It  will  be  seen,  that, 
if  this  work  is  valid,  neither  Wundt's  nor  Lehmann's  theory 
can  be  allowed. 

In  short,  all  moderate  nervous  activity  tends  to  constrict  the 
peripheral  vessels  and  to  increase  the  volume  and  size  of  pulse 
in  the  brain.  All  moderate  nervous  activity  likewise  increases 
the  heart  rate.  Strong  .stinuili  cause  both  an  exciting  and  in- 
hibiting effect,  which  is  .seen  especially  in  the  heart  rate. 
They  also  cause  a  double  reaction  in  the  brain.  The  most 
marked  effects  are  at  changing  periods,  particularly  with  an 
incoming  stimulus.  Lastly,  the  activity  of  any  part,  or  the 
prominence  of  sensations  from  it  tends  to  counteract  constric- 
tion in  that  part. 

We  may  explain  these  results  in  part,  as  follows.  It  is  prob- 
able that  all  moderate  nervous  activity  also  causes  constriction 
of  the  splanchnic  vessels.  Strong  stimuli  seem  to  have  both 
an  exciting  and  inhibitory  effect  upon  them.  The  results  in 
the  heart  rate  may,  of  course,  be  due  to  an  effect  on  both  the 
vagus  and  exciting  centres.  The  increase  in  the  volume  of 
the  brain  is  probably  in  part  at  least  due  to  increased  blood 
pressure  from  the  constriction  of  the  periphery.  It  is  not 
attention  as  such  that  causes  the  change.  It  may  be  simply 
reflex.  It  does  not  seem  neces.sary  that  the  stimulus  reach 
consciousues-s,  cuntrary  tu  Lehmann's  assertion.  At  any  rale, 
I  think  this  is  indicated  by  exj>eriments  during  sleep.  Xx>cal 
control  in  the  brain  at  least  by  constriction  is  indicated,  but  1 
leave  this  question  open  for  the  present.  Perhaps  the  fact  that 
the  activity  of  any  part  lends  to  counteract  constriction  in  it  is 
due  to  the  action  of  vaso-dilator  nerves.     The  circulatory  con- 
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trol  depeuds  upon  physiological  processes  that  vary  roughly 
with  what  one  is  doing. 

I  append  here  some  references  hearing  directly  on   the  sub- 
jects studied,  and  most  of  which  have  been  noted  in  the  text. 

Akgkll.  J.  R.  and  McLennan,  S.  The  Organic  Effects  of  Agreeable 
and  UUagreeablc  Siiuiuli.     Paych.  Rev..  HI.  371.     1896. 

Anckli.,  J.  R.,  kud  Thompson,  H.  B.  Organic  Proceases  and  Con- 
sciousness,    Psych.  Rev.,  VI,  3a.     1899, 

Bbrcrr,  H.  Uber  die  kiirperlichen  Ausscrungen  paychtscher  Zna- 
tiinde.     1904.     <I  have  not  been  able  to   ^et  tbe  original.) 

BiNET,  A.  and  CuURTiaR  J.  Circalation  capillsire  de  la  main.  L'An- 
nte  psych.,  II,  87.     1895. 

Influence  dc  la  vie  ^motionnelle  aur  le  cceur.  la  respiration 

et  la  circulation  capillaire.     L'Ann^e  psych.,  Ill,  65.     1896. 

Hffets  dn  travail   iniellectuel   sur  la  circulation  capillaire. 

L'Anncc  psych..  Ill,  42.     1896. 

BoGGs,  L.  P.  An  Exnerimental  Study  of  the  Physiological  Accom- 
paniments of  Feeling.     Psych.  Rev.,  XI.  223.     1904. 

BONSER,  P.  G.  A  Study  of  the  Relations  between  Mental  Activity 
and  the  Circulation  of  the  Blood.     Psych.  Rev.,  X,  i3o.     1903. 

Brahn,  M.  Kxperimentelle  Beitragezur'OefiihlsIehre.  Phil.  Stud,, 
Bd.  18,  127.      1901. 

Gamble,  B.  A.  McC.  Attention  and  ThorAcic  Breathing.  Am.  Jour, 
of  Psych.,  XVI.  361.     1905. 

Gent,  W.  Volumpulscnrveu  bei  Gefiibten  und  Affecten.  Phil. 
Stud.,  Bd.  18.  715.     1^3. 

Krlchnbr,  M.  Die  Abbaugigkeit  der  Athem-  und  Pulsveriinderung 
voni  Reiz  und  vomGcfiibl.   Arch.  f.  d.  ges.    Psych.,  Bd.  V,  I.    1905. 

Lbbmann,  A.  Die  Hanptgesetze  deH  menachlichen  Gefiihlslebena. 
1893. 

— Die  Korperlicben  Aussernngen  psychischer  Znstacde.  Erster 

Tcil,  Plcthysntngraphishe  Vntersnchungen.  1S99.  Driller  Teil, 
KIcmcnte  der  Psychodynaniik.     1905. 

Lombard,  W.  P.,  and  Pillsbi'ry,  W.  B.  Secondary  Rhythms  of  the 
Normal  Human  Heart.     Am.  Jour,  of  Physiol.,  Ill,  zoi.     1899. 

MacDoi'Gall.  R.  Physical  Characteristics  of  Attention.  Psych.  Rev., 
III.  158.     1896. 

Mbntz,  p.  Wtrknng  akustischer  Sinnesreize  auf  Puis  und  Ath- 
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MiiLLER,  R.  Zur  Kritik  d.  Verwendbarkeit  d.  plethysmographlschen 
Curve  {.  psychologische  Fragen.  Zeit.  f.  Psych..  Bd.30.  340,    1902. 
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Experitnmtat  Psychology,  A  Mftnual  of  T^aboratory  Practice,  by  Ed- 
ward Brajjfomu  TitchEnkk.  Volume  11,  Quaatitatire  Krperi- 
menu:  Part  I.  Student's  Manaal,  Part  II,  lustructor's  Maaual. 
The  Mftcmillaii  Compauy,  New  York,  1905.  Student's  Manaal, 
pp.  xli  +  208.     iDStructor's  Monnal,  pp.  clxxi  +  4S3. 

In  the  field  of  quantitative  psychology  EoKlisb  aud  AmeHcan 
titerature  has  been  relatively  aterile.  It  would  be  interesting  todeter- 
niine  to  what  causes  this  sterility  is  attributable,  but  for  the  present 
at  least,  we  must  forego  the  inquir;^.  Meauiime  in  passing  it  may  be 
remarked  that  this  lack  of  protiuctivlty  has  been  referred  by  certain 
presumably  competent  observers  to  a  deep-seated  Anglo-Saxon  sus- 
picion of  the  utility  of  the  resnlts  gained  by  psychopysical  BcJence 
□nder  the  Teutonic  auspices  where  it  originated.  Others  haveaasertcd 
that  psychophystcs  required  a  larger  measureof  accurate  patience  and 
a  broader  acquaintance  with  mathematics  thatithe  average  psycholo- 
gist of  British  or  American  lineage  p>ossesMd.  Still  others  of  a  more 
amiable  mood  hnve  afisigiied  as  a  cause  the  more  urgent  appeal  made 
to  English  and  American  temperaments  by  the  less  technical  aspects 
of  psychology.  It  could  banlly  rank  as  a  bold  speculation  were  one 
to  suggest  a  combination  of  these  considerations,  together  perhaps, 
with  others  of  like  ilk,  as  responsible  for  the  extautsituatidn.  Id  any 
case,  whatever  the  reasons,  the  facts  are  plain.  Psychopbysics  has 
been  chiefly  a  continental  product  and  until  recently  almost  exclu- 
sively Onrman  at  that. 

In  the  volumes  now  before  us.  Professor  Titchener,  who  completes 
herewith  his  series  of  laboratory  manuals,  has  made  the  first  systema* 
tic  contribution  to  qnauiltative  psychology  which  has  appeared  in  the 
English  language  on  a  scale  sufBciently  large  to  do  Justice  to  the  snb- 
ject.  H  it  enjoyed  no  other  distinction,  this  circumstance  would 
entitle  the  achievement  to  high  regard.  But  Its  claims  to  professional 
and  sihnlarly  consideration  are  of  a  more  impressive  kind.  It  Mcma 
to  the  reviewer  a  safe  prophecy  that  these  volumes,  with  the  revisioas 
which  they  are  likely  to  undergo,  will  form  for  a  generation  at  least 
the  cla.ssical  F.uglisb  Ireatmenl  of  the  subjects  with  which  they 
deal.  Nor  is  this  judgment  indicative  of  entire  agreement  with  the 
author  upoti  the  positions  adopted  In  the  text.  It  rests  upon  the 
breadth  and  solidity  of  the  work  and  upon  the  lucidity  of  the  exposi- 
tion. One  might  quite  conceivably  differ  from  Professor  Titcheneron 
every  important  point  in  his  books  and  i^till  cherish  the  sincerest  re- 
spect for  his  accomplishment  »nd  the  most  sensitive  appreciation  of 
the  service  he  has  rendered  Eugtish-reading  students  of  psychopby- 
sics. Indeed,  the  reviewer  is  not  disposed  to  limit  bis  sense  of  the 
usefulness  of  the  volumes  to  readers  of  this  language-  How  far,  bow- 
ever,  our  foreign  colleagues  will  profit  by  them  remains  to  be  seen. 

Before  entering  upon  a  more  detailed  examination  of  the  books  and 
the  author's  positions  upon  the  great  controverted  issues  of  psycho- 
pbysicB,  it  seems  fit  to  comment  upon  the  monumental  labor  which 
has  been  dedicated  to  the  task  of  composition.  This  is  the  more  ap- 
propriate in  view  of  the  disposition  prevailing  in  sundry  quarters  to 
toss   off  psychological    volumes  between  meals.     The    literary  and 
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biblioKrapbical  completeness  of  tbese  volumes,  together  with  the  ripe 
and  sober  estimates  which  they  contain  of  complex  problems,  establish 
B  nioKt  wholemitne  Rlanilarcl  for  Rnelirib  writing.  In  this  partlcalar 
they  accni  to  the  reviewer  to  mark  a  distinct  advanct*  upon  their  (ore- 
ruDDcrs,  the  volumes  on  qualitative  investigatiani.  Tbetypograpbic«l 
work  has  also  been  well  dune,  although  errora  are  by  no  means  want- 
ing. 

The  first  question  of  general  significance  raised  by  tbese  treatises 
concerns  the  soundness  and  expediency  of  the  division  of  the  experi- 
mental ficl<)  into  a  qualitative  and  a  quantitative  portion.  The  reviewer 
commented  upou  this  matter  in  a  notice  of  the  earlier  volumes,  but  it 
merits  a  further  word  in  the  light  of  the  volumes  now  before  us  which 
reveal  in  complete  form  the  author's  conception  of  the  distinction. 

As  the  reviewer  uuderstands  him  Professor  Titchencr  maintains 
that  a  knowledge  uf  the  quantitative  relations  of  mental  processes  is 
as  much  a  fundamental  part  of  psychology  as  the  knowlciiee  of  their 
qualitative  peculiarities.  The  meauals  themselves  furnish  the  beat 
evidence  that  from  the  practical  point  of  view  the  division  is  uot  only 
feasible  but  also  pcdagogicallv  useful  and  scientifically  warrantetl.  It 
enables  one  to  present  the  fiefd  of  experimental  psychology  with  dae 
regard  tu  those  lines  of  cleavage  which  have  been  historically  'signifi- 
cant and  it  reflects  a  distinction  in  methodological  procedure  that 
fully  justifies  recogoitiou  in  some  form  as  radical  ns  this  embodied  lo 
the  author's  devotion  of  separate  volumes  to  its  exposition. 

If  the  isolation  from  one  another  of  the  quantitatire  and  the  quali* 
tative  experiments  has  any  practical  drawbacks,  it  is  more  likely  that 
these  will  be  found  to  inhere  in  the  conveyance  of  exaggerated  im- 
pressions of  the  ultimacy  of  the  division  and  the  exhaustiveness  of  the 
two  branches  of  psychological  inquiry.  Tbe  two  provinces  are  integ- 
ral portions  of  the  general  psychological  realm,  bowever  disparate 
their  methods  and  aims  may  be.  Moreover,  there  are  other  metho<l8 
and  points  of  view,  e.ff.,  the  genetic,  which  are  equally  valid  and 
thoroughly  promising.  Of  course  consldcratious  of  this  kind  have 
weight  only  in  connection  with  the  more  or  less  uncon<;cious  inBn- 
ences  exercised  by  a  text  over  the  minds  of  youug  students.  No  one 
would  think  of  accuatug  Professor  Titchener  himself  of  lack  of  breadth 
in  his  conception  of  the  legitimate  psychological  methods. 

On  the  theoretical  side,  the  division  raises  a  aneation  of  scientific 
classification  which  is  intrinsically  interesting  and  of  peculiar  import 
in  this  immediate  instance  because  the  reply  given  by  our  author  [aa 
will  presently  appear]  is  in  reality  based  upon  the  niost  fundamental 
prepossession  In  his  treatise,  t.  e.,  tbe  nature  of  mental  meosure- 
ment- 

Id  our  general  works  on  psychology  there  is  often  no  sabstAntial 
distinction  made  between  psychophysicsand  qnantitative psychology. 
Nor  is  this  straoge  when  one  remembers  that  until  recently  most  of 
the  English  writing  on  matters  pertaining  to  this  range  of  problems 
was  done  under  the  controling  influence  of  Pechner  for  trhom  the 
dominant  interests  were  psychophysical  in  the  precise  meaning  of  the 
term.  From  the  point  of  view  of  our  author,  however,  thedi"tinction 
is  at  once  real  and  pregnant.  Psychophysics  is  but  one  chapter  in  a 
qnantitative  ps^'chology.  Strictly  considered,  the  fundamental  interest 
in  psychophysics  proper  is  always  centered  in  the  discovery  of  the 
quantitative  relations  between  consciousness  and  the  physical  world, 
whether  the  latter  is  represented  by  processes  in  the  animal  boily,  or 
by  the  extra-organic  molecular  movements  constituting  a  physiologi- 
cal stimulus.  As  distinguished  from  this  conception  of  psychopby^ica 
qnantitative  pnycbology  finds  its  problem  in  analysing  the  qnantita- 
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tire  aapccU  of  meoUl  processes  p^r  se  and  quite  apart  from  any  overt 
reference  to  the  physical  world.  It  must  be  admitted  that  in  actttal 
practice  the  ilitfercnce  between  the  two  forms  of  inquiry  often  dwin- 
dles to  the  vanishing  point.  But  this  does  not  invalidate  the  fact 
that  the  ultimate  aims  of  the  two  are  distinct.  Moreover,  in  many 
cases  the  procedure  is  different.  But  however  tenable  this  line  of 
demarcation,  if  accepted,  it  instantly  raises  the  question  of  the  status 
of  psychophysics  in  psychology.  Does  psycbopb^sics  fall  definitely 
inside  the  range  of  psychology? 

Whether  psychophysics  is  to  be  accepted  (raukly  into  the  family  aa 
a  genuine  member  of  the  psvcholo^^ical  flock  obviously  depends  a'lto- 
getfaernpon  one's  conception  of  the  scope  of  psychology.  It  is  quite 
possible  to  view  psychology  in  such  a  way  as  to  render  psychophysics 
at  best  a  hermaphrodite  form  with  a  dubious  position.  For  example, 
if  one  considers  the  proper  business  of  psychology  to  be  the  analysis 
of  consciousness  conceived  in  common-sense  severance  from  the  world 
of  phytic.<t,  it  wonld  seem  to  follow  that  psychophysics  aa  an  end  in 
itself  must  fall  somewhat  outside  the  barriers,  or  at  all  events  must 
sustain  to  the  main  stream  of  psychological  interest  a  purely  ancillary 
relation.  If  one,  on  the  other  hand,  accords  to  the  jurisdiction  of 
paychology  anything  which  comes  to  hand  in  the  search  after 
knowledge  about  the  miud,  it  is  entirely  possible  to  welcome  psycho. 
phyfticB  as  an  orthalox  member  of  the  fold.  The  de6nitions  of  most 
contemporary  psychologists  probably  look  toward  the  first  cou- 
ception.  but  their  practice  quite  as  certainly  looks  in  the  other  direc- 
tion. At  least  the  reviewer  recalls  no  psychologist  who  does  not 
gladly  invade  any  territory  contiguous  to  his  own  when  the  raid 
promises  booty  of  a  valuable  kinrt.  This  is  illustrated  constantly  and 
somewhat  flagrantly  by  the  faniiliar  citations  of  materials  gaioetl  from 
neurology  which  can  hardly  by  any  stretch  of  the  imagination  be 
regarded  as  properly  psychological  ground,  when  one  limits  this 
ground  to  the  immediate  analysis  of  consciousness  as  such. 

On  the  most  fundamental  and  significant  problem  of  the  qnantita- 
tive  psychology,  t.  e.,  the  possibility  of,  and  the  nature  of,  meutsl 
measurement,  the  author  is  frankly  a  disciple  of  Delbceuf.  The  ma^ 
te rial  of  mental  measurement  is  not  sensation  as  such  bnt  (in  the 
range  of  sensory  processes,  of  which  aloue  we  shall  speak  here)  sense 
diatanccs,  contrasts  or  relations  between  sense  excitations.  This 
riew  at  otice  forestalls  a  basal  weakness  in  the  original  Pechneriau 
position  Bgaiust  which  armies  of  critics  have  directed  their  Gre.  It 
avoids  ibe  necessity  for  defending  sensation  as  itself  a  measurable 
magnitude.  Indeed,  it  goes  further  and  maintains,  as  do  certain 
mathematicians,  that  such  an  isolated  quantity  as  would  be  afforded 
by  a  sensation  possessing  magnitude  of  and  by  itself  is  absurd  and 
impossible.  Meantime  it  vigorously  champions  the  uieasurable  and 
quantitative  nature  of  the  sense  distances. 

The  other  half  of  the  fundamental  perplexity  confronting  a  quanti* 
lative  psychology  [for  the  first  point  to  which  we  have  |ust  referred 
is  but  a  part  of  a  larger  whole],  concerns  the  determination  of  a  unit 
of  measurement.  This  alio  is  solved  on  Delbceufean  lines  by  resort 
to  increments  of  sense  distances  which  prove  in  actual  practice  to  be 
highly  similar  to  the  Fechnerian  increments  of  sensation,  although 
the  conception  of  them  is  different  id  theory  and  their  place  in  a  psy- 
chophysics is  different  from  that  accorded  by  Fechner  to  his  incre- 
ments. Sensation  is  uot  itself  regarded  as  constituted  by  integrated 
increments,  but  the  sense  distances  are  measurable  in  terms  of  no- 
ticeable incremental  differences.  The  unit  is  arbitrary  bnt  justifiable 
because  practicable. 
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Evidently  the  utility  of  sacb  a  unit  will  depend  npon  its  equality 
over  the  whole  range  of  sense  excitation  to  which  it  may  be  desirable 
to  apply  measuTement.  Thii  fact  calls  to  mind  the  old  familiar  con- 
test which  Fechner  carried  on  with  his  adversaries.  He  stoatly  main* 
tained  that  the  increments  were  equal  in  difierent  parts  of  the  sense 
scale.  Many  of  his  critics  have  insisted  that  this  contention  flics  di- 
rectly in  the  face  of  the  most  obvious  introspection,  and  to  the  rank 
and  file  of  non-psycbopUysicat  psychologists  their  position  has  gen- 
erally seemed  valid.  They  utrc  as  an  insuperable  difncnlty  the  allej^ed 
fact  that  in  the  field  of  pressure  sensations,  for  example,  the  just  no- 
ticeable difference  which  enables  us  to  di.<icriminate  a  gram  from  some 
other  heavier  weight  does  not  seem  to  ns  at  all  the  same  as  the  j.  n.  d., 
which   permits  ns   to   distinguish  between   a  weight  of  a   hundred 

?>ttndaand  another  proportionately  heavier.  On  Uiis  issue  Profesaor 
itchener  is  a  rather  gnanled  upholder  of  the  equality  of  the  incre- 
ments of  sense  distance  throughont  the  intensive  scale.  His  attitude 
is  determined  in  part  {^so  far  as  concerns  the  supraliminal  distaaces) 
by  his  own  introspective  deliverances,  and  in  part  by  the  fact  that 
the  results  of  measurements  made  on  the  assumption  that  the  incre- 
ments are  practically  e(jual  apparently  substantiate  the  claim.  At 
all  events  they  do  not  militate  against  it-  The  reviewer  cannot  re- 
frain from  remarking  that  with  regard  to  difficulties  of  the  kind  here 
involved  a  functional  psychology  occupies  a  peculiarly  strategic  posi- 
tion. A  structural  psychology  may  well  be  in  doubt  about  the  equal- 
ity of  the  these  ).  n.  d.  increments.  Functionally  they  are  unques- 
tionably equal  and  this  would  appear  to  be  the  point  of  really 
fundamental  moment. 

It  has  probably  been  evident  that  everything  which  has  been  said 
up  to  this  point  baa  direct  and  imme^liate  bearing  on  the  intensity 
relations  of  psychic  processes.  But  the  circumstanceii  which  attach 
to  the  quantitative  relations  of  a  spatial  and  temporal  kind  and  to  the 
aerial  arrangements  of  a  qualitative  sort  are  not  sufficiently  different 
in  nature  to  necessitate  a  separate  treatment  at  this  juncture. 

A  large  part  of  the  di.<iCus5lon  about  mental  measurement  has  been 
pertinent  primarily  to  the  theoretical  rather  than  to  the  practical 
interests  juvolvei}.  Nor  is  the  cogency  of  the  outcome  particularly 
flattering  to  the  lucidity  of  the  protagonists.  Indeed,  much  of  the 
controversial  writing  invests  souls  calling  to  one  another  across 
oceans  of  misunderstanding,  and  unhappily  the  calls  are  not  always 
agreeably  toned  at  that.  Professor  Titchener's  citations  exhibit 
strikingly  the  extent  to  which  utterly  divergent  and  ultra- respectable 
scientific  opinion  may  be  cherished  on  the  theoretical  questions  at 
stake.  By  something  of  a  tour  dt  /oru  he  manages  to  diwrover 
strains  of  agreement  in  a  nambcr  of  the  important  authorities,  but  the 
achievement  has  impressed  the  reviewer  as  the  worthy  effort  of  a 
peacemaker  and  a  searcher  for  harmony,  rather  than  as  the  disinter- 
ested regiatration  of  an  obvious  fact. 

But  whether  one  adopts  the  general  views  of  Delbceuf.  or  of  Wundt 
or  Muller,  or  even  of  Fechuer,  there  are  many  points  iuone's  practical 
procedure  which  might  remain  substantially  unaltered.  For  example, 
one  might  employ  the  method  of  minimal  change  without  essential 
modification,  whether  one  were  primarily  engaged  in  determining  a 
limen  in  the  sense  of  Fcchner,  or  a  serial  determination  of  intensive 
sense  distances  in  Dclb<ruf'a  sense.  Of  all  of  which  the  point  is  that 
one  must  distinguish  sharply  between  questions  of  technique  in  pro- 
cedure and  questions  of  theory  as  regards  the  status  oF  quantified 
method  in  psychology.  The  two  issnea  are  of  course  vitally  related 
^m  the  standpoint  of  any  ultimate  view,  but  an  agreement  on  prac- 
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lical  procedure  is  as  compatible  with  divergent  beliefs  about  the 
theoretical  matters  involved,  as  is  agreement  about  physical  nieasur* 
Ing  with  discrepant  notions  of  the  nature  of  m&tter.  On  the  qnestion 
of  practical  procedure,  there  is  already  eilenaive  agreement  and  doubt- 
less will  speedily  be  more  as  the  real  basis  of  the  difiereuccs  of  opin- 
ion liecomi!*!  clarified.  On  the  underlying  problems  of  a  theoretical 
character  the  decadence  of  controversy  will  probably  be  much  slower, 
but  fortunately  it  is  practically  much  leas  important. 

It  would  be  pretentious  to  attempt  an  exhaustive  critique  of  Del- 
bceuf's  view  of  the  subject  of  mental  measurement,  but  a  mere  word 
of  commentary  may  be  permitted.  Passing  over  such  refinemeutsof 
criticism  as  Meiimng's  (not  as  valueless,  but  as  momentarily  irrele- 
vant), and  disregarding  the  advocates  of  mental  mensuration  aa  pri- 
marily applicable  to  processes  of  judgment  and  apperception  (for 
whose  views  there  is  much  to  be  said),  it  appears  that  tht  position  of 
Delbceuf,  while  superior  to  its  predecessors  as  a  practical  working 
foundation,  has  not  altogether  escaped  certain  uf  the  limitations 
which  hedged  them  about.     Two  of  these  may  be  mentioned. 

In  the  first  place,  however  Btreuuously  it  may  be  urged  that  these 
Delbceufcan  measurements  are  mental  aud  not  physical  measure- 
nients,  it  still  remains  true  that  all  expressions  of  them,  all  tangible 
results  of  them  muse  be  formulated  with  the  assistance  of  physical 
terms.  This  is  perhaps  nothing  to  their  discredit  as  compared  with 
physical  measurements,  which  require  not  only  physical  units,  but 
also  an  observing  uiiud  to  make  the  measurements.  The  two  ere  at 
quits  on  this  score.  But  the  facts  warrant  notice  whenever  emphasis 
IS  being  put  upon  the  purely  mental  character  of  the  DetbiL-ufean 
measurements.  Physical  stimuli  are  constantly  io  evidence  whenever 
specific  quantitative  terms  are  desired.  Nor  do  we  forget  iu  making 
this  assertion  that  these  stimuli  are  employed  as  means  and  never  as 
ends  in  themselves.  But  pure  mental  quantification  is  apparently  an 
invertebrate  form  which  requires  the  stifleniug  of  some  kind  of  physi- 
cal spiue  in  order  to  render  it  practically  avnilable. 

In  the  second  place,  tbe  .sense  d  istance  which  is  the  measurable  mag- 
nitude under  this  theory,  psychologically  cousidered,  is  something  of 
an  artifact,  as  were  the  Fecntierian  increments  of  sensation.  This  does 
not  prevent  its  successful  employment  for  the  purpose  in  hand  (nor 
were  tbe  increments  of  Fechuer  intrinsically  impractical),  but  it  does 
in  a  degree  afifcct  its  status  as  a  psychological  term.  To  illustrate, 
when  one  light  is  sensed  as  brighter  than  another  just  preceding,  it 
does  not  seem  to  correspond  to  anything  commonly  experienced  when 
the  second  light  is  apprehended,  to  say  that  tbe  distance  of  the  one 
from  the  other  on  on  intensive  scale  is  thereby  established;  nor  t.s  tbe 
situation  altered  by  any  such  considerations  as  those  set  forth  iu  Pro- 
fessor James'  description  (closely  resembling  iu  its  immanent  psychol- 
ogy certain  of  Fechner's  conceptions )  of  the  second  sensation  as  being 
a  sensatioD  of  light-U-brighter-tban-light-A.  It  is  felt  as  brighter 
without  doubt,  but  iu  this  awareness  of  superior  brightness  there  ia  no 
necessary  conscionsness  of  the  distance  between  the  two  as  sense  dis- 
tance. That  is  to  say,  the  immediate  conscious  reaction  is  "bright- 
er," but  the  tjuantitative  ranging  of  the  eiperiencea  on  au  intensive 
scale,  which  is  in  .some  form  or  other  essential  to  measurement,  ia  a 
sophisticated  aftertbougbt  of  tbe  professional  psychologist.  To  read 
it  in  as  a  regular  feature  of  intensive  comparisons  is  to  commit  the 
]  psychologist's  fallacy  in  a  peculiarly  obvious  way. 

To  this  line  of  attack  Professor  Titchenerbas  already  prepared  are- 
ply  which  reliea  for  its  force  upon  tbe  contention  that  we  often  make 
quantitative  judgments  without  being  conscious  of  the  quantity  as 
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qoatitity.  The  reviewer  does  not  cbaltcnee  this  assertion  bnt  he  raises 
the  previous  question  ami  remarks  that  whereas  the  Pechnerian  con* 
ception  of  nieulal  measurement  has  frequently  bceu  charactcriied  as 
in  reulity  physical  measurement,  the  Delbceufean  conception  in  its 
tarn  offers  a  somewhat  vicarious  type  of  measurement,  inasmuch  as 
the  Serial  arraogeutent  indispensable  to  the  real  measuring  process  is 
often  not  overtly  present  at  all  to  the  consciouHness  upon  which  the 
measurements  are  being  executed.  These  comments  are  offered  in  no 
spirit  of  hostile  criticism,  for  the  reviewer's  attitude  is  distinctly  sym- 
pathetic towards  the  Delboeufean  view,  but  simply  to  emphasize  the 
fact  that  there  are  residual  difficulties,  or  at  least  limitatious,  (or  tbta 
theory  as  well  U£  for  its  forerunners. 

On  one  rather  important  matter  closet?  related  to  the  preceding^ 
topic.  Professor  Titchener  seems  to  have  fallen  into  a  curious  inconsis- 
tency. He  says  (Student's  Manual,  p.  vi)  that  the  question  asked  of 
conscionsness  in  quantitative  experiments  is  never  the  direct  question 
'how  mnch/  bnt  a/ways  one  or  other  of  the  two  qnestions  'present  or 
absent*  or  'same  or  difiereut/  But  on  page  56  of  the  same  book  in 
describine  the  procedure  for  a  test  on  the  Dh  for  brightness  he 
speaks  ofthe  O  saying  at  a  certain  point  'lighter.*  And  again  ou  page 
106  iu  giving  directions  for  tests  on  the  DL  for  pressure  he  says  the 
"judgmentB  may  take  the  form  'much  greater,'  'greater,'  '*  etc.  Now 
the  reviewer  has  no  desire  to  invest  time  in  assaulting  a  man  of  straw 
and  the  author  probably  has  some  ready  explanation  for  this  seeming 
contradiction  in  his  ntterances.  But  whatever  the  facts  as  regards 
this  part  of  the  question,  it  appears  to  be  rcasoaably  evident  that  only 
on  the  basis  of  the  ability  of  consciousness  to  give  judgments  of  the 
"greater"  or  "less"  type  does  it  become  possible  to  speak  of  conscious 
processes  as  being  properly  subject  to  arrangement  in  a  quantitative 
series.  It  is  perhaps  possible  ao  to  devise  one's  experiments  that  the 
verbal  reaction  shall  always  be  either  "present  or  absent"  or  "same 
or  different."  But  the  actnal  consciou"*  reaction  either  involves  di* 
rectly  the  quantitative  predicate,  implicitly  if  not  on  every  occasion 
overtly,  or  conscionsnes*  is  not  susceptible  to  genuinely  qnantitative 
treatment.  Even  if  cue  attempts  ao  to  arrani;e  one's  procedure  that 
the  qnestiou  "bow  much"  is  never  directly  asked,  there  are  certa.io 
experiutents,  f.^.,  those  on  equality  of  spatial  distances,  in  which 
this  query  insists  on  impinging  upon  the  consciousness  of  the  O,  how- 
ever scrupulously  the  E  has  endeavored  to  avoid  it. 

Before  examinio^;  the  detailed  arrangement  of  his  work  we  may 
note  that  Professor  Titchener  docs  all  be  can  to  aid  in  the  worthy 
effort  to  put  Weber's  law  in  the  subordinate  position  which  it  really 
deserves  to  occupy.  German  psychologists  have  for  a  long  time 
ascribed  to  it  a  position  of  secondary  importance,  bnt  in  the  writings 
of  English  and  American  psychologists  it  baa  persisted  in  monopoliz- 
ing the  foreground  as  constituting  .substantially  the  alpha  and  omega 
of  accomplishment  in  quantitative  psychology.  To  be  sure  this  atti- 
tude is  often  varied  by  recognition  that  its  demonstrated  validity  is 
limite<l  to  certain  ranges  of  sense  experience  and  valid  therein  only  on 
terms  of  sufferance  for  irregularities.  But  even  so  it  looms  large.  To 
the  reviewer  this  fact  seems  attribuiable  without  serious  doubt  to  the 
philosophical  and  cosmological  interpretations  accordexl  it.  In  any 
event  we  appear  to  be  entering  upon  a  period  of  larger  cnligfatenmeat 
concerning  the  merits  of  the  case. 

Turning  to  the  organisation  of  the  books  we  6nd  that  the  volumea 
fall  into  three  principal  chapters  of  which  the  first  is  entitled  "Pre- 
liminary Rxpenments"  and  consists  of  iUustrstive  determinations  of 
qualitative  and  intensive  limens.     The  second  is  devoted  to  the  metric 
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methods  and  contains  ezpcrimenta  illustrfttivc  of  all  the  more  impor- 
tant forma  of  qnantUative  procedure  :n  tbe  r«a1m  of  aeusation,  and 
the  third  is  given  orer  to  reaction  experiments  from  tbe  quautitative 
point  of  view,  inclndine  a  rather  extensive  expository  accoant  of  elec- 
trical units  and  methou«.  A  6nal  an^  much  briefer  chapter  discusses 
the  psycholofjy  of  time  from  the  same  standpoint.  In  addition  to  these 
divisions,  tbe  Inatractor's  Mauual  has  an  elaborate  and  invaluable 
introductory  accoout  of  the  rise  and  progress  of  tjuantitative  psy- 
cbolofty,  which  constitutes  essentially  a  critical  history  of  psycho- 
pliysicx,  and  this,  finds  a  much  briefer  counterpart  in  an  introductory 
section  iu  the  Stndcnt's  Manual  describing  the  6eld  of  measurement 
]n  general  and  psychological  measurements  in  particular.  The  In- 
atrnctor's  Manual  has  aliK>  a  chapter  on  typical  experiments  in  quan- 
titative psychology  and  three  appendices  dedicated  to  examinations, 
books,  ins'trumeuts  and  dealers  in  them.  Indices  of  various  kinds 
complete  the  useful  machinery  with  which  tbe  volumes  are  provided. 

Tbe  amount  of  space  reserved  for  discussion  and  explanation  of 
electrical  apparatus  and  electrical  principles  will  no  doubt  appear  to 
certain  instructors  excessive,  while  others  will  feel  that  the  space 
devoted  to  purely  mathematicHl  ex|M>sition  is  unnecessarily  extended. 
But  the  author  has  the  comfort  of  knowing  that  no  course  which  could 
be  selected  would  please  every  one  on  this  score.  Meantime  in  the 
reviewer's  opinion  the  plan  pursued  is  altogether  judicious  and  proBt- 
ftble.  The  nnfathomed  iguorauce  of  the  average  student  concemiug 
the  facts  iu  the  case  passes  txltef  unices  one  has  for  some  years  given 
instruction  to  classea  In  laboratory  psychology. 

So  far  as  the  reviewer  has  any  c]uarre]  with  tbe  portions  of  the  text 
which  deal  with  apparatus  his  criticism  would  be  directed  at  the  failure 
to  characterize  certain  pieces  at  frankly  as  his  own  experience  would 
warrant.  The  difficulties  are  no  doubt  often  the  fault  of  the  mechanic 
and  not  defects  in  the  theory  of  construction.  But  the  results  for  the 
unsophisticated  purchaser  are  one  and  the  same.  Thus,  for  Instance, 
tbe  Zeitsinn  apparatus  pictured  on  page  399  of  the  I.  M.  is  by  do 
means  always  so  constructed  as  to  permit  satisfactory  results.  Nor 
docs  the  author's  reason  for  introducing;  Scripture's  touch  wcighta 
(S-  M.  p.  15,)  seem  convincing.  He  admits  in  a  comment  in  the  I.  M. 
that  the  apparatus  is  unsatisfactory.  The  reviewer  has  encountered 
many  sets  of  these  weights  and  while  he  ift  certain  that  occasional  sets 
must  have  been  so  constructed  as  to  give  reliable  results,  he  is'eqaally 
certain  that  the  average  set  converts  the  experiment  into  a  farce.  So, 
too.  the  cartridge  weights  mentioned  for  experiments  on  pressure  on 
page  iSgof  the  I.  M.  have  the  advantage  of  cheapness  and  the  endorse- 
ment  of  wide  use,  but  they  almost  Invariably  wobble  if  used  for  any 
of  the  higher  weights,  e.  g.,  100  grams,  and  they  commonly  retjuire  a 
pad  to  minimize  temperature  effects.  This  pad  seUlom  transmitK  tbe 
pressure  equally  over  the  various  parts  of  its  surface.  The  same  kind 
of  limitation  holds  true  of  other  pieces  of  listed  material.  Criticism 
of  this  sort  would  be  sheer  carping  were  not  tbe  author's  dictum  on 
these  subjects  so  often  taken  uucritically  as  gospel.  In  consequence, 
a  higher  degree  of  responsibility  rcats  on  bim  than  falls  to  the  lot  of 
most  of  us. 

Oo  one  matter  of  practical  importance  to  students  t.  e.  the  snb- 
jective  criterion  of  8S<iurBnce.  the  writer  could  wish  that  the  author 
bad  given  more  specific  instructions  and  advice.  The  difference  be- 
tween doubt  and  assurance  is  nowhere  more  strikingly  brought  out 
and  nowhere  in  the  realm  of  psychological  studies  more  significant 
than  in  the  case  of  quantitative  experiments.  Shall  one,  forexample, 
eatablishas  bis  standard  for  judging  that  two  sensations  are  intensively 
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different  a  coDvictioD  altogether  tiDaUerabte,  or  shall  one  emplojr 
au  attitnde  of  practical  assoraace  similar  to  that  with  which  one  ac- 
cepts as  true  the  recollection  of  one's  whereabonta  a  week  ago,  or, 
finally,  shall  one  cultivate  a  more  highly  sensitive  appreciation  and 
give  a  positive  judgment  whenever  one  suspects  a  balance  in  favor  of 
a  difference  ?  Any  one  of  these  attitudes  may  give  relatively  consistent 
resalts  it  adopted  and  conscientiously  carried  through.  But  there  is 
of  courae  a  choice  and  there  may  be  other  attitndea  still  more  jndi* 
cious. 

In  the  writer's  experience  the  personal  equation  comes  in  here  iu  a 
very  diaturbing  manner  and  students  are  nonplussed  and  often  dis< 
couraged,  if  not  disgusted,   to   6nd    that   !teveral   of  them    have  been 

Sroceeding  in  diverse  ways  when  suppo&edly  using  similar  methods, 
loreover.  the  difficulty  is  likely  to  obtrude  itself  on  the  student's  at- 
tention despite  every  precaution  on  the    part    of   the   instructor.     Of  | 
course  every  teacher  gives   his  own   students  directions   apon    this  i 
familiar  difficulty  of  quantitative  work,  but   a   fuller  discussion  than 
has  been  offered  by  Professor  Titchener  would  have  been  most  wet-  ' 
come  and  of  the  ^eatest  value  iu  its  tendency  toward  uniformity  of 
nnderstauding  if  not  of  procedure.   Apart  from  the  purely  psycbologt- 
cal   issue  involved,  the  point  really  raises  the  whole  question  of  the 
nature  of  certain  of  the  measurements  and  the  part  played   by   errors 
of  observation. 

On  the  important  matters  relating  to  the  spect6c  psycbophTsic 
methods  the  author  has  obviously  been  much  inflnenced  by  Professor 
G.  E.  Miillcr.  These  questions  arc  taken  up  in  the  second  main  part  ] 
of  the  texts.  In  the  S.  M.  attention  is  chicfiy  coufined  to  dircclioos 
for  the  application  of  the  technique.  The  I.  M.,  as  was  noticed  above, 
offers  R  most  valuable  historical  and  critical  exegesis.  The  methods 
are  discussed  under  the  following  headings:  (a)  the  method  of  limits 
in  its  various  forms  (at  present  commonly  dcaiguated  in  English  as 
the  method  of  minimal  change);  (b)  the  method  of  average  error  with 
its  subordinate  form  the  method  of  equivalents;  (c)  the  method  o( 
equal  sense  distances  generally  known  in  connection  with  its  several 
modes  as  the  '>;radation  methods;'  and  (d)  the  mctho<l  of  constant 
stimulus  and  constant  stimulus  differences,  historically  familiar  as 
the  method  of  right  and  wrong  cases. 

To  readers  accustomed  to  the  older  nomenclature  the  terms  used  to 
designate  the  different  methods  seem  somewhat  Strang  and  possibly 
a  trifle  cumbrous.  But  on  the  whole  (with  one  possible  exception, 
i.  f.  certain  of  the  forms  of  minimal  changel  they  are  intrinsically  dis-  ^ 
tinct  improvements  upon  those  commonly  in  vogue,  for  they  snggest 
more  immediately  and  less  ambiguously  than  do  these  the  essential 
characteriittics  of  each. 

As   in  well  known,  the  proposed  classification  of  the  methods   are 
almost  as  numerous  as  the  psychophysical  investigators.     From  the 
student's  point  of  view,  the  main  consideration  is  that  the  clsMlficAtion 
offered  shall  displny  the  relations  most  essential  for  both  theory  and. 
practice  in  an  intelligible  manner,  and  this  result  is  accomplisbed  j 
successfully  by  the  arrangement  adopted  by  our  author.     It  possibly  I 
tends,   however,  to   emphasize  differences  at    the  cost  of  obscurinyj 
simil-irities,  aud  the  reviewer  is  stroi]gly  of  the  opinion  that  a    more^ 
overt  and  explicit  discuseion  than  occurs  anywhere  iu  the  text  justify* 
ing  the  n«ttge  employed  would  have  been  a  great  boon  to  students  and  \ 
a  material  addition  to  the  value  of  the  treatises.     The  author's  labor* 
peculiarly  fit  him  to  handle  with  Incidity  and  relative  ease  the  com- 
plex problems  and  relations  involved. 

As  compared  with  Professor  Titchener's  previonn  books,  the  pres- 
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eut  volumes  suKgest  a  higher  ncrvoua  tension  in  composition.  He  baa 
evidently  welcomed  the  opportunity  to  free  hie  mind  on  a  number 
ol  subjects  in  which  his  emotions  are  somewhat  concerned.  The  criti- 
cisms are  often  sharp  to  the  point  of  the  caustic  and  more  personally 
toned  than  heretofore.  This  tendency,  suggestive  of  the  fruits  of 
lonK  contact  with  German  usiages  and  particularly  with  Professor  G. 
E.  Muller,  that  acrimonious  guardian  of  the  psychological  fold,  the 
reviewer  regards  with  chastened  enthuBtasm.  To  be  sure  the  technical 
tedium  of  the  text  is  cousidcrably  relieved  by  these  excursus,  but  the 
[  books  were  not  written  primarily  for  cntcrtaiument.  For  the  most 
part,  be  it  said,  the  criticisnt  is  perfectly  objective,  as  scientific  criti- 
cism seemingly  should  be.  Moreover,  the  author  slna  as  little  in  this 
way  aa  any  psychologist  known  to  the  writer. 

In  conclusion  the  reviewer  is  moved  to  express  a  measnre  of  dissent 
from  Professor  Titchener's  estimate  of  the  importance  of  the  spread 
of  interest  aud  proficiency  iu  quantitative  psychology.  The  difference 
is  pwrhaps  largely  cue  of  degree  of  emphasis.  To  the  writer  it  does 
not  seem  probable  that  the  extended  development  of  quantitative  in- 
I  Testigatious  Is  ao  immediate  sine  qua  non  of  further  progress  in  psy- 
'  chology.  So  far  as  these  methods  invite  and  stimulate  exactness  and 
accuracy  and  appreciation  of  scholarly  modes  of  work,  so  far  will  a 
wide-spread  familiarity  with  them  in  psych ol(»;ical  circles  be  re- 
warded by  an  increase  in  the  amount  and  scientific  character  of  the 
output  of  our  investigators.  The  reviewer  has  always  felt  the  most 
unreserved  confidence  in  the  improvement  which  would  accrue  to  the 
qualitative  studies  from  a  more  thorough  actjuainlance  with  the 
quoDtitative  procedures.  As  every  experimenialist  knows,  there  is 
hardly  a  problem  in  qualitative  psychology  in  which  some  trace  of 
the  quantitative  element  is  not  to  be  found,  aud  in  practically  all  ex- 
periments, a  regard  for  the  canons  of  such  procedure  is  indispensable 
to  trustworthy  results.  For  their  general  tonic  effects,  therefore,  as 
well  as  for  their  practical  utility  in  qualitative  research,  the  reviewer 
looks  with  great  hopefulness  upon  the  development  of  interest  in 
quantitative  methods  aud  problems.  Nor  would  the  reviewer  be  un- 
derstood as  depreciating  the  value  of  quantitative  work  on  its  owo 
merits  and  for  us  intrinsic  worth.  Quite  the  contrary.  But  as  the 
writer  uuderstauds  him,  Professor  Titchener  would  take  a  more  ex- 
tteme  aud  positive  attitude,  with  the  conviction  that  we  have  gone 
about  as  far  as  we  safely  can  without  assistance  from  the  quantitative 
side.  The  reviewer  feels  that  there  is  yet  much  useful  pioneer  work 
to  be  done  before  the  uicety  of  the  quautitative  methods  can  be  sum- 
moned to  trim  up  the  ed^es.  All  this  is  matter  of  opinion  pure  and 
simple  aud  time  alone  will  determine  the  more  correct  estimate.  For 
better  or  for  worse  there  can  be  no  question  that  these  volumes  will 
instigate  a  large  amount  of  intelligent  interest  where  before  there  was 
nothing  but  ignorance  and  hearsay.  And  no  doubt,  too,  out  of  this 
new-bom  interest  will  blossom  much  research  of  a  high  onler.  For 
all  this  and  for  much  more  ProfessorTitchencrwill  have  our  gratitude 
and  appreciation.  Jamks  Rowland  Ancell. 

University  of  Chicago. 

L* Attention,  by  W.  B.  Pillsbcrv.  Btbliotheqne  Internationale  de 
psychologic  exp^rimentale.  Octave  Dotn,  Paris,  1906.  pp.  299. 
Professor  Pillsbury  and  his  pupils  at  the  University  of  Michigan, 
have  for  some  time  been  devoting  experimental  study  to  the  so-called 
fluctuations  of  atteution.  The  present  book,  however,  refers  only  in 
passing  to  this  work;  it  is  a  general  treatise  undertaking  to  sum- 
marize the  facts  abont  attention  and  to  include  them  under  a  the- 
ory.   The  facts  are  grouped  iu  the  first  eight  chapters,  entitled  'The 
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Psychic  Effects  of  Attention;'  'The  Motor  Pheaomena  Accompanyiog 
Attention;'  *Tbe  Conditions  of  Attention;'  'Interest  and  the  Feel- 
ing o(  Activity;'  'Tbe  KSects  of  Attention  on  Consciousness;*  'At- 
tention and  ideas;*  'Attention  and  Association  in  Perception;'  'Atten- 
tion in  Memory.'  Theeiisence  of  attention  as  a  mental  phenomenon 
is  declared  to  be  iucreafted  clearuess,  and  increascil  intensity  is  held 
under  certain  conditions  also  to  occur.  The  motor  pheaomena  of  atten- 
tion often  followattention  proper,  hence  do  not  constitute  it.  Toeiplaia  ; 
the  flactnationsi  of  attention,  fatigue  of  the  conical  cells,  both  those 
involved  in  the  sensations  attended  to  and  those  corresponding  to 
associated  ideas  (the  Lange  memory-image  theory)  is  invoked,  hot 
the  length  of  the  attention  wave  is  supposed  to  be  determined  by 
vaso-motor  and  respiratory  rhythms.  The  latter  by  tbemselvea  wonld 
not  explain  cases  of  rivalry,  where  procesnes  in  two  sets  of  cortical 
centres  are  alternately  dominant.  The  former  alone  would  not  ex- 
plain the  rhythmic  regularity  of  the  changes.  Or.  Pillsbury's  idea, 
as  explained  on  p.  icii,  apparently  is  that  in  rivalry,  at  the  moment 
of  the  general  depression  prodaced  by  the  trough  of  a  vaso-motur  wave 
theuufatigned  set  of  cells  has  an  advantage  over  the  fatigued  set  and 
a  chance  to  assume  dominance. 

Under  the  head  of  'Conditions  of  Attention,'  the  writer  empha- 
sizes the  distinction  between  objective  and  subjective  conditions.  The 
former  comprise  the  iutenhity,  extent  and  duration  of  the  stimulus; 
the  latter,  the  contents  ol  consciousness  at  the  moment  of  attention, 
and  farther  back,  the  education,  social  surrouudings  and  bereiiity  of 
the  individual.  The  di<itinction  is  not  clearly  drawn,  however;  for 
instfluce,  movement  is  placed  in  tbe  subjective  class  l»ecause  its  effi. 
ciency  in  directing  attention  depends  on  the  biological  conditions  of 
mental  development,  while  change  in  the  intensity  of  a  stimulus  is 
referred  to  the  objective  class.  Surely  both  are  subjective  if  depend- 
ence on  evolutionary  conditions  is  tbe  test  of  subjectivity,  ami  Itotb 
objective  if  that  term  designates  chnracteriBtics  belonging  to  the  stim- 
ulus itself.  One  of  the  conc]u<iioua  of  the  chapter  on  'Attrulion  and 
Ideas,' is  that  "every  centrally  excited  process  ...  is  the  result  of 
two  series  of  conditions,  objcctive-nssociationa)  and  snbjective-atten- 
tional."  Thus  the  suggestion  is  clearly  made  that  the  essential  con- 
ditions of  attention  arc  the  subjective  ones.  We  shall  return  to  this 
point  later. 

Professor  Pillsbury's  discussion  of  theories  of  attention  is  clear  and 
valuable.  He  divides  them  into  three  groups:  those  which  relate  at- 
tention to  apperception,  those  which  like  the  motor  theory  of  Ribot 
elevate  some  accompanying  phenomenon  to  tbe  rank  of  an  essential 
feature,  and  those  which  are  purely  physiological  in  their  character. 
In  discutisiug  Wundt'a  apperception  theory,  the  author  makes  the 
statement  that  Miinsterberg  has  in  the  last  teu  years  completely 
changed  his  position  :  while  he  formerly  objected  to  explaining  any- 
thing in  consciousness  by  an  unknown  element  outside  of  conscious- 
ness, "he  now  maintains  that  all  consciousness  is  simply  the  mani- 
festation of  au  unknown  will."  This  position  Dr.  Pillsbury  declares 
to  be  the  counterpart  of  Wundt's  apperception  doctrine  (p.  i8»). 
MuDsterberg  is  clearly  misrepresented  here;  he  does  not  use  his  'un- 
known wilP  to  explain  anything  in  consciousness.  It  remains  forever 
removed  from  the  world  of  science  where  explanations  hold  sway,  and 
the  only  possibility  of  explaining  conscious  processes  lies  for  him  on 
the  physiological  side.  It  is  perhaps  connected  with  this  miEapprc- 
hension  that  Muiisterberg's  central  physiological  theory  ie  nowhere 
mentioned  in  the  book. 

The  chapter  on  'The  Physiology  of  Attention'  contains  the  ablest 
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and   most   originni    part  of   Dr.  Pillsbary's  work.     In  the  precrdiug 
chapter   he  accepts   the   evidence   put   (ortb  in  behalf  of  the  frontal 
I  lobes  as  the  anatomical  aubatrate  of  attention.     He  now  pointsout  that 
I  varionA  experimental  data,  for  instance,  the  results  of  Bowditch,  Lorn- 
[bard  and  Warren  on    the    kuee-jerk,  indicate    that    one    nerve  centre 
I  nay  afiect  another  by  way  of  inhibition  ^nd  reinforcement.  The  work 
[of  Bruce  on  retinal  rivalry  and  that  of  Taylor  on  the   fluctuations  of 
f  the  Maason  gray  ring  as  affected   by  additional   stimuli,  mav  be   in- 
terpreted as  showing  that  such  inhibition  and  reinforcement   operate 
in  the  field  of  attention.      The  experiments  of   iAnge  on  the  eflect  of 
associated  ideas  in  holding  before  Ibe  attention  one  interpretation  of 
an  ambiguous  figure  such  as  the  outline  cube,  indicate  that  the  centres 
chiefly  active  in  such  reinforcement   and    inhibition  are  those  especi- 
ally associated  with  the  centres  affected.     Dr.    Pillshury   ureftiin   to 
allow   the   possibility  of  both   reiiiforceiuent   and   inhibition,  rather 
than   to   depend  solely  upon  inhibition,  after  the    Wundtian  fashion, 
because  he  thinks  there  is  evidence  for  positive  effects  of  attention, 
•uch  as  increase  in  the  intensity  of  a  sensation.  Attention,  then,  is  ex> 
F plainest  physinlogirally  as  the  result  of  the  reinforcing   action  of  cer- 
tain conical  cells  upon  other  associated  cortical  cells,  plus  a  proba- 
ble inhibitory  effect  of  the  former  upon  the  rest  of  the  cortex.     What 
distinguishes  it  from  association?     This  primarily;  that  it  is  an  effect 
of  one  group  of  cells  upon  another,  produced  through  the  medium  of 
the  frontfll  lobes,  while  association  may  take  place,  as  Ptechsig  sup- 

fjses,  directly  between  the  various  sensory  regions,  of  the  cortex, 
be  objective  factors  in  association  depend  probably  upon  snch  direct 
'connection;  the  subjective  factors,  involving  the  individual's  whole 
past  and  heredity,  mnst  depend  upon  an  organixation  of  the  entire 
cortex  through  the  frontal  lobe*.  There  are  three  principal  dif- 
lerences  between  that  action  of  one  group  of  cells  upon  another 
which  is  involved  in  attention  and  that  which  is  involved  in  associa- 
tion, r'trst,  in  the  former  case,  such  action  is  not  the  sole  or  principal 
(actor  exciting  the  affected  group,  as  It  is  in  the  latter  case;  sec- 
ond, in  attention  the  process  in  the  cells  which  exercise  the  modify- 
ing influence  need  not  be  accompanied  by  consciousness,  while  it  or- 
dinarily la  su  accompanied  in  association;  third,  the  effect  in  atteotioD 
is  produced  by  a  general  participation  of  the  whole  cortex,  while  In 
association  only  a.  localized  group  of  cells  is  active. 
J  Space  forbids  a  discussion  of  the  interesting  applications  which  Pro- 
rlessor  Pillsbury  makes  of  bis  theory  to  pathological  phenomena.  It 
^  is  perhaps  most  valuable  in  its  <lefinition  of  the  relations  between  at- 
tention and  association.  The  working  out  of  the  psychological  aspect 
of  the  author's  theory  in  the  earlier  chapters  seems,  however,  less 
clearly  conceived  than  that  of  its  physiological  basis.  If  objective 
relations  between  conscions  processes  depend  physiologically  upon 
mere  associative  connections  Mtween  sensory  centres,  while  only  the 
subjective  factors  involve  the  reaction  of  the  whole  cortex  through 
the  frontal  lobes,  why  should  wc  have  objective  and  subjective  con- 
ditions of  attention  distinguished,  and  imperfectly  distinguished  at 
that,  as  we  have  seen  in  the  earlier  chapters?  .\s  a  matter  of  fact 
there  are  no  purely  objective  conditions  of  attention.  Mere  intensity, 
for  example,  docs  not  condition  attention.  When  I  ride  in  a  trolley 
through  a  crowded  city  street,  my  eyes  arc  dazzltrd  and  my  ears 
deafened  by  intense  stimuli  which  may  pass  almost  wholly  unnoticed 
as  I  occupy  myself  with  a  train  of  thought.  Sudden  increase  in  in- 
tensity  doe*:  attract  attention,  because  it  appeals  to  an  instinct  based 
far  back  in  the  part  of  the  species,  and  is  therefore  classed  among  the 
subjective  conditions  of  attention.    We  attend  to  nothing  save  through 
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the  reaction  of  tfae  whole  cortex,  hence  we  attend  to  sothiog  for  rcftllj 
objective  reasons. 

A  word  or  two  is  necessary  in  regard  to  the  translation.  It  is  nnfor- 
tnnate  that  we  should  not  have  bod  this  scfaolarly  and  snggestive 
book  in  its  native  English,  for  the  French  version  is  not  always  clear 
and  is  occasioually  incorrect.  To  mention  only  two  examples  of  tbe 
latter  fast,  when  Dr.  PilUbnry  speaks  of  'the  mood  of  the  moment*  as 
among  the  snbjective  conditions  of  attention,  'le  mode  du  moment'  is 
meaningless  as  a  translation.  When  he  refers  to  "Stent's  'temleacy 
towards  an  end/  "  meaning  the  principle  thus  designated  by  Stoat, 
there  is  an  ominous  suggestion  in  the  translators'  'la  tendance  de  Stont 
vers  une  fin'!  Marcarbt  Fw>v  Washbdrk, 

Vassar  College. 
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By    ISADOR   U.    CORIAT,    M.  O. 

Les  £crits  et  Les  Dessins  dans  tes  Maladies  Nerveuses  ft  Mcntales 
par  J.  RoQtTES  db  Pcrsac.  Masson  ct  Cie.,  Paris,  1905.  pp.  ^06. 
The  value  of  speech  and  writing  as  a  diagnostic  adjunct  to  the  stndy 
of  neurology  and  psychiatry,  has  been  emphasized  during  tbe  last  year 
by  the  monographs  of  Koster  and  Llebmann,  the  former  relating  co 
grapholngica!  disorders  without  any  effort  at  discussion,  the  latter  to 
stenographic  samples  of  special  disturbances  of  lanfniB^e.  Roqaes  de 
Fursac,  however,  has  given  us  a  comprehensive  ana  readable  treatise 
on  this  important  subject,  although  he  enters  into  do|^matic  and,  at 
timet!,  tedious  discussions.  According  to  him  the  clinical  description 
of  the  disorders  of  writing  comprises  two  points  :  6rst,  in  the  material 
execution  of  the  writing,  in  its  totality,  direction  and  form  of  lines 
and  the  form  and  dimensions  of  the  letters;  secondly,  the  content  of 
the  writing,  or  the  ideas  expressed  or  reproduced  by  the  writer.  The 
study  of  the  first  is  called  caligraphy,  of  the  second  psychography. 
All  psychic  symptoms,  excitements,  depression,  intellectual  enfeeble- 
ment,  modify  the  characteristics  of  the  handwriting.  The  elementary 
caligrapbic  disorders  relate  to  tbe  direction  and  form  of  the  lines,  and 
the  direction,  dimensions  and  form  of  the  letters.  There  is  postulated 
the  existence  of  a  special  graphomotor  centre  in  the  second  left  frontal 
convolution,  disturbances  in  this  centre  giving  rise  to  agraphia  and 
paragraphia.  Other  symptoms  that  ms^  arise  In  various  nervous  and 
mental  disorders  arc  omission,  impossibility  of  copying,  false  syntax, 
substitutions,  transpositions,  additions,  graphic  incoherence,  echo- 
graphia,  and  graphic  stereotypy  and  impulsions.  The  illustrations 
are  excellent  and  include  samples  of  writing  in  paralysis  agitans,  ex- 
ophthalmic goitre,  chorea,  tal>es,  multiple  sclerosis,  writer's  cramp, 
the  various  stages  of  epilepsy  and  general  paralysis,  organic  demen- 
tia, dementia  precox,  acute  and  chronic  alcoholism,  various  con(a> 
sional  and  delirious  states,  manic-depressive  insanity,  melancholia, 
Dcnrasthenia,  hysteria,  idiocy,  imbecility  and  paranoic  states.  Espe- 
cially well  shown  is  the  tremor  of  delirium  tremens.  One  important 
symptom  of  katatonia,  namely  tbe  capiulizatiou  of  the  first  letter  of 
each  word,  seems  to  have  been  unobserved  by  the  author.  Tlie  draw- 
ings are  very  elaborate  productions  and  mostly  of  the  mystic,  paranoic 
type. 
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Contribution  a  l'4tude  de  I'^criturt  en  miroir,  par  A.  Lapra.ds. 
Oilier,  Paris,  1905.     pp.  58. 

If,  u  hu  been  claimed,  mirror  writing  is  the  tiorm&l  chirograph^  of 
left-handed  persons,  the  subject  is  closely  allied  to  the  dual  functioua 
of  Ihe  brain.  The  most  famoa*  mirror  writer  in  history  was  X^onardo 
da  Vinci,  but  this  waaacquire^l,  aa,  according  to  De  Beatis,  he  sufiered 
from  paralysis  of  the  right  arm.  Mirror  writing  is  frequently  found 
in  idiots  and  Imbeciles  with  right  hemiplegia  or  monoplegia  and  it 
la  not  nncomnion  among  left-handed  school  children.  It  has  been 
minted  out,  that  if  right-handed  persons  be  asked  to  write  with  the 
left  hand  with  closed  eyes,  the  writing  is  normal  and  from  left  to 
right  and  not  of  the  mirror  type,  thus  showing  that  our  memories  of 
lettera  are  visual  and  not  motor.  In  that  writing  which  goes  normally 
from  right  to  left,  as  in  liebrew  and  modern  Arabic,  the  letters  seem 
naturally  adaptcfl  for  this  direction.  I^prade,  in  a  short  monograph, 
has  renewed  tiii!)  interesting:  question  and  given  abstracts  of  all  the  pQb> 
lisbcd  cases,  to^ethct  with  a  personal  observation,  and  there  is  a^ 
pcnded  a  complete  bibliography.  Pathologically,  mirror  writing  is 
found  to  occur  in  hemiplegia  with  focal  disturbances  of  readlnK,  writ- 
ing, and  speech,  melancholia,  hysteria  and  imbecility.  In  a  case  of 
mirror  writing  in  an  imbecile,  the  patient  learned  to  write  before 
learning  to  read,  and  there  was,  therefore,  no  means  of  correcting  the 
error.  In  the  writer's  case,  in  a  right-banded  man  who  developed 
mirror  writing  following  the  forced  disuse  of  the  right  hand  aa  a  con- 
sequence of  a  hemiplegia,  there  was  found  at  autopsy  a  lesion  of  the 
anterior  two-thirds  and  knee  of  the  internal  capsule  with  degeneration 
of  the  pyramidal  tract  and  of  the  facial  ami  hypoglossal  bundles.  Of 
course  this  baa  no  genetic  bearing  upon  the  clinical  findings. 

^  Text  Book  0/  Psyckialry,  by  I^ronardo  Biawchi.  Authorized 
translation  from  the  Italian  by  James  H.  McDonald.  Balliere, 
Tiudall  and  Cox,  Loudon,  1906.    pp.  xv-l-904. 

Professor  Biauchi's  '*Trattato  dl  P&ichiatria"  representa  the  high 
water  mark  of  Italian  psychiatry.  It  will  be  welcomed  in  its  Knglish 
dress  if  for  no  other  reason  thau  that  its  system  of  classtGcatiou  repre- 
sents a  protest  against  the  mental  epidemic  of  Kraepelinism  that  is 
sweeping  over  America.  Asylum  physicians  have  bolted  Kraepelin 
whole,  without  that  mental  digestion  which  is  the  result  of  indepen- 
dent thinking,  and  aa  a  result  they  attempt  to  force  every  form  of  mental 
disease  into  Kraepelin's  claasification.  It  is  unfortunate  that  Wer- 
nicke remains  so  little  known,  believing  as  he  does,  that  in  the  pres- 
ent state  of  our  knowledge  of  psychiatry,  we  are  warranted  in  making 
only  a  symptomalogical  diagnosis,  and  that  we  possess  hut  few  clinical 
entities,  e.  ^.,  general  paralysis,  the  febrile  and  toxic  psychosis,  and 
the  insanities  of  defective  development. 

The  fundamental  pnnciples  of  the  tendencies  of  various  classifica- 
tions in  psychiatry  is  of  interest.  The  older  alienists  based  their 
classification  on  the  emotional  tone  of  the  patient,  and  thus  arose  the 
much  abused  terms  of  mania  and  melancholia;  Krae]>eHn  bases  his 
irork  on  the  prognosis  of  the  disease  process  alone;  Wernicke,  on  a 
hypothetical  cerebral  localization;  Ziehen,  on  an  aSKOciatiou  psychol- 
'  ogy;  Bianchi  on  purely  etiological  considerations.  Personal  factors, 
i  ttudies  in  organic  brain  affections,  pathological  anatomy,  experi> 
iDcnts  with  drugs  in  producing  artlGcial  mental  states,  association 
measured  with  instruments  of  precision,  have  all,  in  the  training  of 
the  various  exponents  of  psychiatrical  classification,  been  the  contrlb- 
ntlug  factors  from  which  latter  evolved  each  Individual  system  of 
psychiatry.    The  ideal  can  only  be  arrived  at  by  a  harmonious  blcnd- 
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ing  ot  all  tbcse  criteria,  a  point  not  yet  reached  >>t  any  of  the  raHooa 
•ystems  proposed.  Dut  arter  all,  mere  claasificatfon  is  not  the  com- 
plete word  or  the  final  salvatioc;  the  minnle  analysla  of  &11  clinical 
tymptoma  should  be  the  effort  of  erer^  worker  in  p«ychi»try,  for  at 
present,  psychiatry  is  in  the  old  position  of  intemai  medicine  before 
the  advent  of  an  accurate  pathological  aaatomy,  when  many  acotc 
diseases  were  grouped  under  the  generic  name  of  "feTcrs,"  becattst 
of  an  accompanying  elevation  of  temperature.  The  analysis  of  clini- 
cal symptoms  alone  will  solve  the  perplexing  problem  of  mental  dis- 
orders, and  then  perhaps  a  final  classification  will  arise,  if  snch  be  the 
cud  desired,  that  will  stand  the  test  and  onslangbt  of  the  various  clin- 
ical manifestations. 

Biancbi's  book  is  divided  into  two  portioot:  the  first  comprisea  tbc 
gross  and  minute  anatomy  of  the  bram,  together  with  certain  psycho- 
pathological  considerations,  the  second  deals  with  the  special  forms  of 
mentnl  disease.  The  ratson  d'etre  for  the  first  part,  is  well  stated  ta 
the  preface.  "To-day,  in  Italy,  which  haa  so  largely  contributed  to 
the  progress  of  the  physiology  and  histology  of  the  nerve  centres,  we 
conkl  not  understand  a  book  on  psychiatry  utilei^s  alt  the  corollaries 
drawn  from  the  various  sources  were  utilized  in  the  interpretation  of 
the  phenomena  of  psychic  life.  The  physiology  of  the  brain,  on  tb« 
soltu  foundations  of  morphology  and  histology,  constitutes  the  heart 
and  nutrient  vessels  of  a  medical  work  on  psychiatry."  Hollowing 
along  this  line  of  argumentation,  Biaachi  gives  a  rapid  but  fairly 
minute  review  of  the  chief  facts  of  brain  anatomy  and  histology, 
together  with  the  physiology  of  the  central  nervous  system  in  geneial 
and  of  the  mechanism  of  speech  in  particular.  He  then  passe*  to  aa 
elaborate  discusKJon  of  the  physio-pathology  of  perception,  attention, 
memory,  ideation,  emotions,  sentiments,  will  and  cnnscionsness.  One 
of  the  best  chapters  is  that  on  the  methods  and  field  of  clinical 
Inquiry.  Its  scheme,  though  a  little  forcotl  and  artificial  and  therefore 
requiring  individual  ailaption  to  so  flexible  a  ttubject  as  mental  dis- 
orders, is  yet  a  welcome  one.  if  we  consider  that  the  future  of  psy- 
chiatry depends  more  on  minute  clinical  analysis  than  on  pure 
|)athological  anatomy,  as  the  latter  has  yieliltrd  little  of  value  except 
ID  a  few  organic  affeciions.  This,  in  spite  of  ihedogmatic  assertion  of 
Nissl,  that  all  mental  disorders  arc  but  the  expression  of  physical 
lesions  of  the  cortex,  for  this  will  not  apply  to  snch  diseases  as  hyste- 
ria,  the  psychasthenias  and  dementia  prx^cox.  In  fact,  all  auatomical 
findings  in  the  latter  disease  arc  secondary,  nothing  baa  been  detected 
which  can  be  looked  npon  as  a  primary  lesion.  The  method  o1  Fer< 
tari  IS  used  for  the  mental  status  and  for  the  purely  psychological 
methods,  such  as  reaction  time,  measure  of  attention,  association, 
emotions,  and  measure  of  voluntary  muscular  energy,  he  makes  use  of 
the  various  methods  of  laboratory  technique.  In  the  functional  ex- 
amination of  the  nervous  system,  he  directs  particular  attention  to 
the  signs  of  degeneration,  a  tendency  to  be  expected  in  Ital^.  the 
home  of  a  scientific  criminal  anthropology.  The  classification  u  the 
most  interesting  portion  of  the  book,  being  based  aa  is  claimed,  on 
the  greatest  number  of  fundamental  criteria,  as  nosological,  etiologi- 
cal and  anatoma-pathological.  Purely  etiological  considerations, 
however,  enter  largely  into  a  number  of  his  descriptions.  He  divides 
mental  atfections  in  three  groups;  the  Jirs/  comprising  those  of  evolo- 
tionary  psycho-cerebral  defect,  the  strrond  those  disorders  of  infective, 
auto-toxic  and  toxic  origin  developing  in  individuals  regularly 
evolved ,  the  third  comprises  those  nfiections  with  a  localized  or  diffuse  ' 
organic  substratum. 

In  the^r^/^TOH/ are  placed  the  phrenaatheniai,  the  parapbenias* 
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▼arioas  t^pes  of  delioqaency,  epileptic,  and  hysterical  insanitv,  devel- 
opmcutal  paranoia,  fixed  ideas  aud  obsessions,  neurastbenla  and  the 
Bcxnal  pnycfaopathies.  The  phrcnasthenias  comprise  all  those  forrns 
of  defective  mental  evolution ,  snch  as  idiocy,  imbecility  and  cretinism, 
caused  by  evolutionary  defects,  diffuse  or  circumbscribed  pathological 
processes  or  by  particular  forms  of  intoxication,  csprcially  athyreosis. 
Under  paraphrenias  are  grouped  those  defects  of  cerebral  eTolotion 
manifesting  thcmsc-Ives  in  eccentricity,  originality  and  extravagancei. 
Delincinency  comprises  congenital  moral  insanity  and  bom,  acquired, 
or  impulsive  delinciuenis.  IlDclercpilcptic  insanity,  hecarefullydiatin- 
guisfaes  those  cortical  motor  explosions  which  take  place  without  any 
djstubance  or  consciousness,  (the  tics.)  He  believes  the  various 
types  of  dcvel  ope  mental  paroooia  to  be  entities,  but  excludes  the  con- 
fusional  or  acute  hallucinatory  form  which  leads  to  amentia  or  demen- 
tia as  well  as  the  systematized  deliria  following  melancholia  or  the  acute 
psychopathies  (constitutional  paranoic  states,  melancholia  going  into  a 
paranoiac  condition,  and  the  paranoiac  forms  of  dementia  praecox). 
Like  Kraepelin  he  considers  paranioa  as  asingle,  nniform  disease,  but 
takes  no  note  of  fundamental  paranoiac  states  as  postulated  and  care- 
fnlly  analyzed  by  Wernicke,  neither  does  he  go  to  the  extreme  difier- 
entiation  of  Ziehen,  who  describes  ten  forms  of  paranoia.  In  the 
chapter  on  Bxed  ideas  and  obsessions,  the  observations  of  the  French 
school  are  closely  followed,  while  under  the  sexual  psychopathies, 
the  trend  in  the  main  is  that  of  Krafft-Bbin^. 

The  second  group  comprises  psychopathies  arising  in  individuals 
with  a  normally  evolved  brain.  This  is  divided  into  two  subgroups 
—  Vac  first  being  psychoses  of  infection  and  aatoinioxicatiou  — the 
second  that  of  the  toxic  psychoses,  the  various  forms  of  drug  deliria. 
Id  the  first  sub-group  he  includes  mania,  lypetnania.  exalted-depres- 
sive insanity,  circular  and  periodical  insanity,  sensory  insanity,  mental 
confusion,  acute  paranoia,  tate  paranoia,  neurasthenic,  choreic  and 
luetic  insanity,  and  acnte  delirium.  Why  these  diseases  shoatd  be 
looked  upon  as  having  either  au  infectious  or  an  auto-toxic  etiology, 
is  difficult  to  see,  as  recent  metabolism  experiments  along  these  lines, 
especially  the  work  of  FoDu  aud  Coriat  on  general  paralTsls  and  the 
various  phases  of  manic-depressive  insanity  have  yieldcci  nothing  of 
value,  or  at  least  nothing  which  has  any  strictly  etiological  bearing. 
He  believes  in  a  pure  mania  and  melancholia,  without  periodicity,  or 
at  least  not  included  in  the  province  of  manic>depressive  insanity. 
If  there  be  the  occurrence  of  a  similar  or  opposite  phase  later,  hcia 
still  disinclined  to  Include  the  attack  in  this  group.  He  admits, 
however,  that  pure  mania  is  a  comparatively  rare  disease.  His  ex- 
,  alted-depreesive  insanity  inclndcs  all  that  group  where  both  mclan- 
^cholia  and  mania  occur,  whatever  their  order.  No  mention  is  made 
of  mixed  conditions.  This  complete  variance  with  the  clinical  entity 
of  manic-depressive  insanity,  including  the  manic,  depressed  and 
mixed  phases  as  conceived  by  Kraepelin,  together  with  a  disinclina- 
tion to  accept  dementia  pra.-cox  even  iti  its  narrowest  sense,  as  will  be 
pointed  out  latter,  is  one  of  the  most  prominent  features  of  Bianchi'a 
treatise.  From  the  clinical  standpoint,  the  concept  of  maniac-depres- 
sive insanity,  completely  unifying  the  old  perplexing  problems  of 
mania  end  melancholia,  is  one  of  the  triumphs  of  modern  psychiatry, 
and  Bianchi's  ideas  along  these  lines  certainty  transcend  and  contra- 
dict all  clinical  experience.  The  manic  phase  with  its  psychomotor 
exaltation  and  Sight  of  ideas,  the  depressed  phase  with  itM  pnycbomo- 
tor  inhibition  anu  dearth  of  ideas,  the  trinmph  of  the  concept  of  the 
mixed  conditions,  a  peculiar  mixture  of  both  states,  certainly  forms 
■  triad  which  has  stood  the  test  of  clinical  experience  and  rigid  study, 
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which  after  8.U  ii  the  redeeming  and  coniistent  feature  of  any  cev 
symptom-group  In  psychiatry.  This,  together  with  involuliou  mel< 
accholia  and  dementia  praxox  in  its  DaiTower  sense,  that  ia,  not  a*  a 
common  dumping  ground  for  all  atypical  clinical  forms  of  adolescent 
insanity,  are  the  three  disease  of  the  Kraepelin  school,  which  we  can 
afford  to  tmlt  whole.  They  have  already  undergone  mental  djgeation 
by  our  German  confreres.  Under  sensory  insanity  he  includes  amen- 
tta,  acute  dementia,  dementia  priecox,  ketatonla,  stupor  and  mental 
confusion.  He  looks  upon  them  as  mere  syndromes,  as  only  a  part  of 
the  morbid  picture,  claiming  that  tbelr  onset  is  always  with  sensory 
disturbances,  hallucinations,  or  delirium.  He  does  not  believe  in 
elevating  this  syndrome  to  a  clinical  dignity.  It  may  be  pertinently 
asked  —  why?  If  an  onset  with  sensory  disturbances  is  to  be  the 
determining  factor  of  his  "sensory  insanity,"  why  does  be  not  include 
under  the  };roup  the  various  febrile  and  toxic  psychoses,  or  even  the 

ftaranoic  states,  for  these  likewise  frequently  start  with  isolated  haU 
uciiiatiouFi  or  illuHions?  If,  aa  he  claims  in  a  previous  portion  af  the 
book,  be  has  adopted  u  classification  based  upon  the  greatest  number 
of  fundamental  criteria,  nosological,  etiological  and  anatomo-patho- 
logical,  why  docs  be  postulate  a  group  merely  upon  the  content  of 
sensory  disturbances  in  the  onset  ?  The  contradiction  is  very  mant* 
fest.  The  enttre  concept  of  sensory  insanity  appears  to  us  to  be 
strained  and  artificial,  and  totally  contradicted  by  all  clinical  study 
in  its  broadest  sense. 

Acute  paronia,  in  its  delirious  or  ballncinatory  form,  is  an  acntt' 
paranoic  state,  a  paranoic  delirium  frcuuently  with  a  mystical  coon 
tent.  The  late  paranoias  are  really  the  hypochondriacal  paranoic 
states  of  involution  or  senility.  In  the  description  of  choreic  insan- 
ity, there  ia  no  mention  of  the  grave  forms  of  chorea  insaniens  occur- 
ring during  pregnancy.  Under  the  toxic  psychoses  of  the  second  sub- 
group, he  includes  the  mental  disturbances  of  pellagra,  alcohol, 
morphine,  cocaine,  chloral,  lesd  and  carbon  monoxide.  Alcoholic 
insanity  is  given  a  rather  poor  clinical  description.  No  mention  is 
made  of  the  exalted  or  depressive  hallucinoses  and  only  a  few  lines 
are  given  to  the  polyneuritio  mental  disturbance  (Eorssakow's  dis- 
ease), tender  Saturnine  insanity,  nothing  is  said  about  the  lead 
deliria,  or  the  acute  or  chronic  lead  encephalopathies. 

6'rfMf^  J,  includes  al]  those  diseases  which  are  the  expreasion  of 
known  or  demonstrable  a nato mo- pathological  alterations  of  the  brata. 
The  descriptions  under  this  group,  paralytic  dementia,  luetic,  senile, 
post-apoplectic,  apbasic  and  traumatic  dementia,  and  the  dementia 
from  tumors,  scleroses  and  other  organic  diseases  of  the  brain,  are 
among  the  best  in  the  book.  The  forty-one  clioical  observations  are 
minute  and  painstaking,  white  the  illustrations,  especially  the  patho- 
logical, leave  nothing  to  be  desired. 

Histological  Stttdies  on  the  Localisation  of  Cerebral  Function,  by 

hx.V9.vj>  W.  Caupbxli^   University  Press,  Cambridge,  1905.  pp, 

360- 

Tbese  new  histological  studies  on  the  localization  of  cerebral  function, 

are  in  many  respects  so  revolutionary  and  illuminating,  that  a  rather 

detailed  summary  of  the  work  seems  justiBed.     The  greater  port  of 

the  research  was  communicated  to  the  Royal  Society  of  London  in 

1903,  and  a  full  publication  was  made  possible  by  a  grant  from  this 

aame  society.     Histological  studies  of^  the   nervous   system   can  be 

pushed  in  three  directions;  by  the  study  of  the  bt^n  during  derelop- 

ment,  in  conditions  of  disease,  and  in  the  normal  state.     In  this  case, 

the  normal  human  material  consisted  of  three  cerebral  hemispheres 

examined  for  nerve  cells  and  fibres,  three  for  fibres  only  and  two  pax- 


PSYCHOLOGICAX   LITERATURB, 


60 1 


I 


tially  examined  for  both.  The  ages  of  the  indWiduaU  ranged  from  19 
to  48  years.  The  nortnal  comparative  material  compriited  chimpanzee 
and  oranK  brains.  Th«  pathological  material  included  two  bruins  from 
cases  of  amyotrophic  latera]  sclerosis,  seven  cases  of  amputation  of 
extremities,  three  nl  tabes,  one  of  an  old  capsular  lesion  and  two  cases 
of  old  standing  blindness.  After  some  general  historical  considera- 
tions on  cortical  fibre  arrangement  and  nerve  cell  lamination,  he  pro- 
ceeds 10  the  minute  study  of  the  structure  and  functions  of  varlODS 
portions  of  the  cortex.     The  motor  cortex  of  Iwth  man  and  the  anthro- 

eoid  ape,  is  limited  to  the  anterior  central  convolution,  the  posterior 
eing  a  "silent"  area.  This  is  in  harmony  with  the  electrical  stimu- 
lation experiments  of  Sherrington  and  Grnnbanm,  but  in  contradis- 
tinction to  the  work  of  other  physiologists.  Histologically  the  area 
corresponds  approximately  to  the  distribation  of  the  giant  cells  of 
Bctz,  cells  which  alone  seem  to  control  volitional  muscular  move- 
ments. In  cases  of  amytrophic  lateral  sclerosis,  a  disease  limited  to 
the  motor  neurones,  these  Betx  cells  are  alone  liable  to  destruction. 
In  cases  of  amputation  also,  the  changes  are  limited  to  the  preccntral 
^rus  and  the  anoectont  para-central  lobnle.  The  post-central  gyrus 
IS  purely  sensory  io  function,  constituting  the  higher  cortical  terminus 
for  the  convevaoce  and  appreciation  of  impressions  relating  to  the 
complex  tactile  sense.  In  this  area  there  are  no  true  cells  of  Betz. 
It  seems  to  correspond  to  the  Monalcow'a  cortical  lemniscus.  In  a 
disease  primarily  of  the  sensory  neurones,  namely,  tabes  dorsalis,  the 
cortical  celt  changes  are  absolutely  limited  to  this  region,  and  in 
those  conditions  where  the  common  sensations  suffer  a  disturbance 
(tactile,  muscular,  stereognostic,  pain,  temperatnre),  the  histological 
changes  found  ta  the  brain  are  also  confinea  to  the  post-central  gyrus. 
Histologically  he  distinguishes  between  the  visno-sensory  and  visno- 
pfiychic  areas,  the  functions  of  which  are  sufficiently  indicated  by  their 
names.  Both  are  limited  to  the  calcarine  region,  a  conclusion  derived 
from  oblational  experiments  and  clinicopathological  material  (corti- 
cal or  su^tcortical  hemianopsia,  distribution  of  macular  field,  psychic 
blindness,  alexia,  color  bhndness,  optic  aphasia).  The  area  of  the 
cortex  for  the  reception  of  auditory  stimoli  covers  the  transverse  tem- 
poral gyri  and  in  the  recorded  cases  of  long  standing  total  cortical 
deafness,  this  area  was  included  in  the  destruction,  together  with 
neighboring  parts  like  the  insula,  snpramarginal  gyrus  and  the  oper- 
cular part  of  the  ascending  parieial  convolution.  Its  histological 
structure  is  homologous  with  the  visual  area.  In  cases  of  pure  word 
deafness,  he  was  unable  to  detect  any  microscopic  changes  iu  the  left 
angular  gyrus,  but  in  the  literature  relating  to  this  couditiou,  there 
was  found  atrophy  of  the  teniiHiral  lobes.  The  auditory  neuronic 
chain  is  very  complex,  comprising  the  end  fibres  from  the  organ  of 
Corti,  the  cochlear  nerve,  the  ventral  and  dorsal  cochlear  nuclei  as 
the  first  link  iu  the  chain;  the  striae  niedullarea,  the  corpus  trapc- 
xoideam  and  the  superior  olivary  bodies  as  tlie  second  link;  the  retro- 
lentiforni  portion  of  the  internal  capsule,  the  corona  rodiata  and  the 
temporal  cortex  as  the  third  link.  In  conditions  where  the  sound- 
perceiving  or  the  sound-diacrimiuating  sense  is  impaired,  any  of  these 
links  may  be  disturbed.  The  physiological  centre  for  the  sense  of 
smell  is  confined  to  the  limbic  lobe,  the  lobua  pyriformis  and  the 
cornu  ammonis.  Clinico-pathological  data  have  only  partially  borne 
out  this  evidence,  however,  but  comparative  anatomy  has  shown  that 
the  parts  detailed  are  the  primary  olfactory  centres,  in  spite  of  the 
contradictions  seen  in  anoamatic  animals.  His  "parietal"  area  com- 
prises the  precuneus,  the  superior  parietal  gyrus  and  the  anterior 
part  of  the  supra-marginal  gyms.     Its  function  seems  to  be  that  of 
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elaborating  the  complex  impressions  of  the  maKuUr  and  the  &tcre- 
oguostic  seaaes.  The  "iatermcdiate  pre-central"  field  ia  in  frout  of 
the  pre-central  area  proper  and  extends  downwaxda  lo  the  orbital 
surface  of  the  hemtapbere.  It  includes  the  well  known  area  of  Broca, 
the  centre  for  speech.  He  partially  postulates  a  separate  vfritioCj 
area  in  this  field,  as  be  found  cell  changes  in  a  case  ot  amputation  (»  I 
the  ri^bt  hand,  thus  agreeiuf!  with  Bianchi's  theory.  One  of  its  chief 
functions  seems  to  be  the  control  of  biKh  and  low  evolutionary  move* 
xnents,  this  being  so  well  marked  that  be  states  the  following  "Law:" 
"in  the  intermediate  pre-central  cortex  there  is  a  sequential  deposition  | 
of  centres  for  the  control  of  higher  cvotutionary  movements,  follow- 
ing  the  same  order  from  above  downwards  as  that  observed  jn  the 
preceutral  area  proper."  The  frontal  and  prefrontal  areas  are  elec- 
trically "silent;"  they  seem  to  be  the  seat  of  the  high  cerebral  (unc- 
tions, making  up  the  "psychical  tone"  of  the  individual.  Remoral 
or  disease  seems  to  disaggregate  the  personality,  peculiar  forms  of 
mental  disturbance  and  alterations  of  character  occur,  the  "Wiuel-  ' 
aacbt"  of  the  German  writers.  In  cases  of  dementia,  the  fp'eateat 
cerebral  wasting  occurs  in  this  region,  varying  directly  with  the 
amount  of  mental  defect.  In  other  words,  ue  higher  psychic  and 
aissociation  functions  seem  to  be  Ioca.lized  in  this  area;  witness  the 
atrophy  iu  idiocy,  imbecility,  general  paralysis  and  in  some  cases  of 
dementia  precox.  The  data  of  comparative  anatomy  also  bears  oat 
this  hypothesis.  The  island  of  Reil  is  phylogenetically  very  old,  it 
probably  represents  tbe  gustatory  centre  and  it  bas  been  found  altered 
in  cases  of  aphasia.  Tbe  addendum  comprises  tbe  comparative  anat- 
omy and  physiology  of  the  brains  of  tbe  cat,  dog  and  pig.  Tbe  platea 
are  well  drawn  and  graphically  represent  tbe  views  of  tbe  writer  on 
all  the  points  discussed.  In  view  of  the  thorough  work,  it  is  to  be 
ho|>ed  tbat  tbe  author  will  apply  bis  methods  (complete  studies  of 
serial  sections  over  entire  areas)  to  the  study  of  the  basal  ganglia,  the 
deeper  parts  of  tbe  cortex  and  various  nerve  tracts.      I.  H.  Coiua.T. 


Tk*  Analysis  of  Racial  Descent  in  Animals,  by  T.  H.  MohtOOMBRY 
Henry  Holt  &  Co.,  New  York,  1906.  pp.  jit. 
The  author  discusses  environmental  modes  of  existence,  hereditarv 
and  embryonic  differentiation,  relations  of  modes  of  reproduction  and 
coujngntion,  life  cycles  and  polymorpbism  of  indivtausU,  variation 
and  mutation,  transmutation  of  species,  parcllcHsm  of  ontogeny  and 

{>bylogeny,  morphological  comparisons,  relative  values  of  morpho- 
ogical  characters  and  criteria  ot  racial  advancement.  Rach  vital 
phenomena  he  considers  a  step  in  tbe  individual  or  racial  change.  If 
tbe  morphologist  regards  structure  as  a  \-tsihIe  stage  of  progress,  there 
can  be  no  conflict  between  bim  and  tbe  physiologist.  If  we  knew 
what  form  meant  we  should  interpret  it  Into  function.  Interpreta- 
tions of  descent  have  hitherto  been  too  morphological.  They  sbonld 
include  chemical  and  physical  constitution  and  environment,  artd 
especially  the  relative  valnc  of  characters  implied,  the  criterion  of 
which  is  the  degree  of  conHerVBliam.  (should  never  be  lost  sight  of. 
We  must  assume  nonophyletic  origin  until  the  opposite  is  proven. 
We  must  anticipate  iutfrmediate  conncclants  between  species,  otnst 
consider  modificatioos  dac  to  ntlmnlaling  changes  in  the  environment, 
and  deem  herediiable  substance  not  excluded  from  external  inBuence. 
The  individual  docs  not  recapitulate  the  development  of  the  race,  and 
no  particular  ontogenic  stages  are  more  ancestrally  remnant  than 
Others,  but  all  stages  of  ontogeny  are  equally  cenogenetic  and  palin- 
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nnetic.  To  become  inherited,  a  modification  matt  produce  change* 
in  the  energy  of  the  germ  plasm.  Alt  comparisons  between  diverse 
mechanisms  are  inexact  analoKies,  bot  in  most  phylogenetic  research 
we  must  bascupon  these.  The  unit  of  comparison  is  the  whole  individ- 
ual during  its  life  history  and  not  any  selected  stage  of  It.  The 
author  inclines  very  strongly  to  Hatschek's  trochophore  theory,  viz., 
that  the  free  larTse  of  marine  annelids  show  uniformity  of  structure 
and  these  are  all  modiBcationi  of  one  kind.  The  earlier  the  modiRca- 
tions  appear  the  more  apt  they  are  to  be  inherited.  If  the  free  swim* 
ming  larvffi  were  a  rcpetitiou  of  an  ancestral  a<luU  condition,  why 
•honid  it  not  be  equally  conserve{]  in  marine  and  fresh  water  life? 

Die  Ameise,  von  K.  Bschsricb.  Viewcg  &  Sobn,  Brannschweig, 
1906.  pp.  232. 
The  author  has  here  eathered  the  main  rssults  of  the  studies  of 
nearly  half  a  century  and  presented  them  in  a  iyatcmatic,  critical  way 
with  68  illustrations.  The  one  great  family  of  formicidze  comprises 
OTer  five  thousand  species,  sub-species  and  varieties.     There  are  170 

Senera  and  5  great  sub-families.  There  are  enormous  variations.  The 
istribution  of  ants  is  almost  worldwide  between  the  polar  circles. 
Although  their  optimal  habitat  seems  to  be  the  tropics,  they  have 
eomelimes  transcended  both  the  .Antarctic  and  the  Arctic  circle.  They 
have  a  very  common  trait  of  founding  states  or  colonies  end  the  sterile 
female  is  greatly  io  evidence  in  all  the  species.  While  ants  are  no 
minlatare  men,  they  are  no  mere  refle<  automata,  but  have  the  psy- 
chic qnalities  of  memory,  association,  perception,  utilization  of  iadi- 
vidual  sense  experience,  and  thus  power  of  individual  plastic  adapta- 
tion. The  latter  is  most  pronounced  among  the  workers,  less  with 
the  queens  and  is  almost  undeveloped  in  the  males.  This  difference 
has  a  very  marked  reflection  in  the  structure  of  the  braiu  which 
differs  very  much,  the  gray  matter  being  far  more  developed  in  the 
workers.  Something  is  known  of  their  phylogcny.  They  long  ante- 
dated man.  Our  author  thinks  that  the  first  ants  were  winged  and 
that  they  very  slowly  lost  this  trait,  bnt  that  some  species  have 
reverted  to  wings,  remarkable  as  this  is.  He  also  sssnmes  that 
polymorphism  had  a  slow  development  and  is  largely  tropogenlc. 
Wasmann  has  shown  that  the  appearance  of  pseudogyns  haa  acasnal 
relation  with  the  presence  of  certain  guests  of  ants.  These  lived  with 
them  first  in  the  symphilla.  They  were  first  received,  they  grew 
up  in  the  nests  and  last  the  ants  cared  for  them.  These  later  des- 
troyed the  eggs  and  larvte  of  their  hosts.  When  the  first  workers 
\  Appeared,  there  was,  of  course,  an  important  change  in  the  habits  of 
these  ants.  Another  phyletic  trait  is  tbeslowdevelopmentof  the  fHlz- 
gari<n.  The  writer  believes  that  we  can  trace  pretty  directly  the 
development  of  every  sta^e  of  this  process.  He  also  has  something 
to  suggest  about  the  instinct  of  feigning  death,  bnt  the  most  im- 
portant phyletic  contribution  is  the  writer's  theory  of  eight  stages  in 
the  development  of  the  colonies,  illustrated  by  as  many  difierent 
species.  In  this  way  he  accounts  for  slavery,  domestication  and  the 
development  of  mixed  colonies.  He  deems  that  his  results  are  borne 
ont  bv  the  experiments  of  mixing  species.  On  the  whole  this  must 
be  called  quite  a  masterly  compcnd. 

Dig  Mintikdes  Denkfs.    Von  Dk  Sanctis.    Halle,  1906. 

De  Sanctis  reminds  us  that  the  reflexes,  pulse,  respiration,  the  pu- 
pil, respond  with  exqnisite  sensitiveness  to  psychic  states.  Thought 
mimesis  comprises  first  that  of  sensory  attention  and  second  more 
intellectual  inner  reflection.  The  apparatus  chiefly  involved  is  the 
seventh  pair  of  facial  nerves,  the   root  of  which  arises  between   the 
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pons  atid  tbe  medulla.  Whether  a  cortical  or  bulbar  oHgin  ta  mani> 
fold  or  simple,  probably-  neither  Mendel's  view  that  it  is  bulbar  nor 
that  of  Monnkow  or  Wildebrand  that  it  is  central  should  be  neglected. 
Usually  both  are  aynergeticalty  associated.  Where  the  mimicry  i» 
purely  voluntary  the  impuUe  probably  originates  from  the  pnycbo- 
motor  cortex.  In  childhood  and  in  old  age  or  id  agenesia  this  is  not 
developed.  Animals  difierentiate  their  mimetic  movements  far  less 
than  man  and  their  mimesis  of  attention  has  Icsa  emotional  reinforce- 
ment. Tbe  higher  animals  have  no  proper  centre  for  attentive  mime- 
sis. It  may  be  in  the  ears  or  in  tbe  month.  Sometimes  it  is  a  general 
Irradiation  and  tbe  whole  body  is  motionless  or  tense,  but  with  ani- 
mals as  soon  as  the  tension  becomes  great  it  takes  on  an  emotional 
character  and  spreads  to  the  whole  txMj,  showing  that  attention  is  but 
little  developed  and  that  iutellectnal  activity  is  not  canalized  in  par- 
alyzed nerve  excitability,  lu  old  age  mimic  innervation  loses  the 
power  to  express  transient  effects  by  sufficient  complementary  move- 
ments, but  only  expresses  tbe  fundamental  results  m  grosser  move- 
ments.  Old  wen  in  thinking  are  bypomimetic  in  comparison  with 
childi:en.     Art  shows  the  same  thing. 

In  adults,  thought  mimesis  is  welt  differentiated  from  that  of  emo- 
tion, and  in  those  accustomed  'to  think,  this  difference  stands  out  yet 
more  clearly.  In  a  certain  sense  this  mimesis  of  thought  in  adults 
has  its  own  organ,  viz..  the  attentive  mimic  centre  in  the  upper  half 
of  the  face.  Tliift  is  often  un-tymmetrical.  Its  inteustty  is  usually 
weak  in  brain  workers,  especially  in  those  who  taave  to  tense  tbe 
eyes  its  vigor  is  greater;  in  those  who  cannot  read  it  is  less.  A  very 
common  irradiation  is  the  mouth,  but  the  individual  variations  are 
▼ery  great  as  is  the  toning  of  the  effective  elements.  Very  often 
we  find  positive  anomalies  which  are  bard  to  explain.  They  may  ex- 
tend not  only  to  the  back  but  to  the  limbs,  head  and  the  whole  body. 
The  mimesis  of  the  sensory  and  inner  attention  is  chiefly  optical .  Etch 
the  other  senses  express  themselves  in  the  visnal  sphere. 

The  mimesis  of  concentrated  differs  very  much  from  that  of  diffuse 
thought.  lu  the  former  the  gestures  and  attitudes  arise  in  the  periph- 
ery and  converge  to  the  centre,  especially  tbe  eye,  as  in  the  medita- 
tive type.  Often  the  lower  half  of  the  face  is  hypertonic.  This  rigid- 
ity often  distingnishes  meditation  from  sleep.  The  muscles  of  the 
forehead  areclo^elydrawn  together.  The  different  types  may  vary  ac- 
cording to  the  object,  the  habits  of  the  subject  or  the  degree  of  cou> 
centration.  Some  concentrations  have  a  bappy  and  some  a  sad  nuance. 
Tbe  Japanese  Kods  meditate  with  a  smile.  Philosophic  thought  U 
more  often  sad.  The  mystic  illamiuation  and  unification  are  rapt  as 
the  writer  shows  by  many  (Quotations.  The  eyes  may  be  rolled  toward 
beaveu  or  fixed  ufion  some  Indefinite  distance,  and  very  often  there  is 
a  peaceful  and  heavenly  expression. 

In  diffnse  thought  and  abstraction  tbe  attention  is  centrifugal.  In 
dreamery,  reverie,  art,  Doiidcrsand  Darwin  both  find  vacant  expres- 
sions in  the  eyes.  The  axes  may  diverge  and  arc  not  fixed.  Doaders 
found  .'\ctnal  divergence  in  some  cases.  The  physiognomy  is  often  that 
of  enchantment  and  thccxpression  ismore  often  happy  than  sad.  Some- 
times it  is  not  unlike  that  of  sleeping  children;  so  in  ecstasy  and  hal- 
Inciuation.  This  is  often  connected  with  love  and  monoideism  and 
Buddhism,  with  synderesis.  or  unified  with  the  absolute  or  Nirvana. 
The  expression  may  be  hyperasthenic  and  the  wishing  end  longing 
may  reach  a  painful  intensity.  All  ecstasy  is  immobile  aud  iuvoivea 
suspense  aud  silence.  God,  says  Meister  Bckhardt,  created  tbeworld 
in  order  to  rest  iu  contemplation.  The  Italians  love  to  contemplate 
the  actual  visual  world. 
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There  are,  of  courw,  many  modificatioos  by  race,  aex,  cnstom,  age, 
and  especially  disease.  The  mimesis  of  attention  iu  the  blind  is  more 
fagitive,  partial  and  less  energetic  than  in  normal  (.eople,  au«I  the 
contraction  is  often  limited  to  a  single  groap  of  mnsclcs.  The  facial 
movements  of  the  blind  when  readin;;  aloud  by  toach  are  usually 
motor  accompftnimcnis  of  the  oral  ezpreasion  and  are  weaker  when 
they  do  not  rend  aloud  and  vanish  in  inner  attention,  f.^.,  arithmetic. 
All  blind  persons,  when  attentive,  are  more  or  less  motionless,  at  least 
in  head  and  face.  In  many,  spontaneous  attention  causes  tension  of  the 
muscles  in  the  back  of  the  neck  which  iKComc  stiff.  The  difference 
between  those  born  blind  and  those  who  become  blind  later  is  that  in 
the  former  the  contraction  of  the  uiu^les  of  the  forehead  and  the  or- 
biculares  palpebrarum  in  commando  exercises  is  very  difficult,  and 
those  of  the  superciliary  muscles  are  impossible,  but  by  those  blinded 
late  in  life  the  isolated  contraction  of  the  frontalis  and  obiculares  is 
still  possible,  though  it  he  often  weak  and  sometimes  that  of  the 
•operciliary  muscles  may  be  possible  even  by  itself  alone.  In  anger 
and  pain,  all  blind  persons  contract  their  tension  muscles,  but  lest 
than  do  normal  persons. 

The  intellectual  expression  of  thought,  then,  by  adults  is  chiefly  la 
the  mimic  eye  zone  and  in  its  three  dermal  muscles.  The  latter  have 
manifold  phylogenetic  and  ontogenetic  functions  besides  the  eicpres- 
lion  of  thought,  but  the  superciliary  is  most  set  apart  for  this  latter 
purpose.  Duchenne  thought  that  the  frontalis  was  for  attention,  the 
orbicularis  and  the  aupcrciliary  muscles  for  reflection.  Most  essential 
are  the  superciliary  muscles  which  are  completely  expressive,  though 
not  exclusively  devoted  toattention.  Thcyaredeveloped  in  animals  and 
children  to  protect  from  light  ami  are  tense  iu  heat,  short-sightedness, 
anger,  sadness,  etc.  Thus  the  original  purpose  of  the  ciliary  muscle 
is  to  protect  the  eye.  The  superciliary  muscle,  therefore,  has  three 
fanctioua.  Its  highest  may  be  alone  and  independent  of  the  other 
functions  and  other  muscles.  It  makes  the  vertical  furrows  on  the 
forehead.  Charles  Bell  thought  animals  lacked  it.  How  could  ita 
pain  function  be  transmuted  Into  thought.  Darwin  connected  it  with 
the  child's  cry,  frowning  being  its  last  trace.  It  narrows  and  sharpens 
the  field  of  vision  according  to  bis  principle  of  the  association  of 
pnrposive  habits.  This  resembles  Wuudt'aor  Piederit's  association  of 
anafogoub  adjustment  of  sensations.  "The  muscular  movements  of 
expression  relate  to  imaginary  sense  expressions."  Thinking  always 
causes  efiort,  if  not  pain,  ft  is  the  expression  of  the  psychic.  Thus  the 
pessimist  has  some  basis,  if  thought  is  pain.  Thus  to  adjust  the 
eye  to  light  in  the  child  is  the  basis  of  thought  expression  in  the  adult. 
Sensorial  optical  attention  is  its  genetic  forescbool.  Some  psycholo> 
gists  think  attention  is  always  moving;  others  that  it  is  uxed,  bnt 
both  theories  are  needed.  In  even  the  best  of  us,  attention  and  thought 
are  not  entirely  free  from  emotion.  Thus  movement  aud  inhibition  act 
and  react  upon  each  other,  but  while  there  must  be  tension  there 
mnst  also  be  rest  and  silence.  In  thought,  respiration  and  vasomotor 
activities  diminish;  the  muscles  are  a  little  relaxed;  the  pupils 
widen;  blood  pressure  changes.  In  general,  mental  work  is  thus 
very  different  from  physical. 

Physiology  of  the  Nervous  System,  by  J.   P.   Mokat.     Authorized 
Buglish    edition    translated    and   edited    by   H.   W.   Syers.     363 
tUnstTations.     W.  T.  Keener  &  Co.,  Chicago,  1906.     pp.680. 
This  great  work   is  a  part  of  the  more  comprehensive  treatise  on 
physiology  by  Morat  and  Doyon.     The  author  premises  that  it  is  the 
nervous  system  which  decides  at  what  moment  the  energy  accumula- 
ted by  the  living  being  shall  be  liberated,  that  is,  shall  leave  matter 
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aad  exert  its  motor  functions.  Tbii  point  it  decide*  with  the  aid  of 
the  senMS  «nd  by  often  •  lengthy  inner  elaboration.  The  cycle  of 
Dcrvoaa  current  implies  impression  from  without,  sensation  within, 
sad  motor  response,  and  lastly  changed  impressions  due  to  movement. 
In  the  nerrous  system  all  movement  induces  sensation  and  all  sensa* 
tlon  induces  movement.  It  has  amArrellous  attribute  of  adjoumlagils 
events  until  the  appropriate  momeot.  From  the  fact  of  the  iotrodnc* 
tion  of  sensation  Into  the  cycle,  events  assame  a  peculiar  meaning. 
The  tonality  is  either  pleasurable  or  painful,  the  former  slwayi  pre- 
ferred to  the  latter,  Scn»ation  seems  to  modify  the  relation  between 
cause  and  effect.  External  events  are  preserved  by  being  reduced  lo 
representation.  It  is  a  false  impression  that  the  end  and  aim  of  on 
act  is  its  cause,  for  the  latter  must  precede  and  not  follow  the  former. 
Thus  physiologv  gives  rise  to  psychological  problems  which  are  out 
of  its  domain,  ^he  author  first  treats  of  sensibility  in  its  relations 
toener^jy,  determinism,  organization,  excitability  snd  reaction;  be 
then  distiuguishes  between  static  and  dynamic  unity,  and  the  first 
chapter  starts  with  an  account  of  the  static  condition  of  the  neurons, 
inclnding  their  r^^Dsmism,  individuaUty,  forms,  functions,  degenera- 
tion and  stimulation;  then  the  energies  of  the  nerve  with  thecuireut  of 
repose,  action  and  negative  variation,  fatigue,  electrotoDu%,  laws  of 
contraction  and  nervepoisons,  arediscnssed.  Under  organization  the 
author  treats  sensibility  and  movement  in  their  relations,  beginning 
with  nerve  pairs,  and  then  discussiag  spinal  nerves  aud  metamerism, 
cranial  or  sensory  nerves,  their  inter-relations;  then  the  gloaso- 
pharyngeal,  pneamogaslric  and  the  hypoglossal.  In  the  next  chap- 
ter the  indication  of  impulses  and  the  reflex  act,  together  with 
inhibition,  conservation  of  stimuli,  etc.,  are  discussed.  Then  come 
consciousness  and  unconsciousness,  animal  and  organic  life,  cerebral- 
ixation  of  the  stimulus,  respiration,  circulatiou,  secretion.  The  next 
chanter  treats  of  orientation,  equilibrium,  the  emotions,  intelligence 
in  Its  relation  to  the  brain,  localization,  etc.  Then  come  specific 
innervations,  tactile,  visual,  auditory,  olfactory  and  gustatory,  and 
lastly  language  and  Its  defects,  idealization,  association  and  sleep. 
Altogether  it  is  a  book  of  very  great  importance,  is  well  up  \o  date 
and  should  be  on  the  reference  shelf  of  every  psychologist.  Its  afij 
illustrations  are  well  chosen  and  the  index  and  literatare,  so  far  aswc 
have  observed  are  well  made. 

The  Subconscious^   by  Jossph  J&strow. 
Boston,  1906.     pp.  549. 

Professor  Jastrow  has  performed  a  very  useful  service  in  bringing 
together  the  results  of  the  recent  very  copious  liternture  upon  the  un- 
conscious and  presenting  it  with  many  well  chosen  quotations  in  an 
interesting  way  which  is  at  once  scientific  and  popular.  The  book  is 
timely,  will  be  welcomed  and  read  by  every  psychologist  in  the  land, 
and  probably  will,  as  it  certainly  should,  have  a  targe  sale  among  the 
rapidly  erowing  class  of  laymen  interested  in  the  subjects  it  treats. 
Re  ilividcs  his  chapters  into  three  parts — normal,  abnormal  and  theo- 
retical. He  first  treats  the  function  of  consciousness,  its  relation  10 
the  nervous  system  and  to  volition  and  its  mechanism  and  the  distri- 
bution of  attention,  the  HubcoiiBcions  in  mental  procetlure  and  in  ma- 
turing thought,  lapses  of  consciousness,  and  finally  self-couscioasnest.j 
itself.  The  second  part  seeks  to  define  the  range  of  the  abnormal; ' 
discuRscs  dream  coEii^ciousness  and  its  variants,  dissociation,  the  gene- 
sis of  altered  personality  and  its  disintegrating  lapses.  The  third 
treats  of  the  general  concept  of  the  subconscious,  its  abnormal  forms, 
and  draws  conclusions. 

It  is  impossible  here  to  do  justice  to  a  work  so  lucid,  compiebeusire 
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and  many-sided,  for  only  an  epitome  of  the  whole  would  be  adequate. 
Tbe  antbor's  ecneral  conclnslon  may,  however,  be  summarized.  Man 
does  not  live  By  consciousness  alone,  for  older  and  deeper  than  it  are 
the  dispositions  which  make  the  basis  upon  which  it  has  been  devel- 
oped, meet  some  needs  not  adequately  provided  for  by  inherited  endow- 
ment. It*  supreme  fuiuction  is  toe  integration  of  experience.  Althoneh 
liable  to  disintegration  it  is  easentially  a  nnifymg  function.  The 
author  sees  the  intimate  relation  of  aubconaciono  activity  to  mental 
evolution  which  is  its  only  key.  He  recognizes  that  while  tbe  lines 
of  tendency  converge  toward  one  normal  product  the  paths  of  dissolu- 
tion are  pnzrlingly  divergent.  Thus  he  does  not  accept  as  funda- 
mental any  scheme  of  conflicting  personalities.  He  believes  that  the 
•oul  ia  full  of  short-circuit  processes,  so  that  experience  is  a  mixture 
of  long-  and  shorthand  characters  that  are  not  stenographic  record! 
of  experience  at  all,  but  are  an  independent  alphabet.  On  this  view, 
hypnosis  shows  a  power  of  kuowled^e  revealea  below  the  threshold 
that  has  no  origin  iu  the  experience  of  the  individual.  The  theory  of 
a  subliminol  self,  however,  is  not  entirely  satisfactoir.  It  coatd 
hardly  be  explained  as  atavistic  becauae  this  means  surviTal  from  be- 
low and  not  culling  from  above.  The  practical  point  of  it  all  is  that 
confciovtnesa  and  endeavor  should  occaaionally  be  sUowed  to  lapse 
and  we  staonid  allow  "the  surgings  from  below  to  assert  their  influ- 
ence," or  we  should  cease  to  strive  and  fall  back  upon  the  corrective 
support  of  the  unconscious.  "The  knowledge  that  is  conscious  goes 
and  the  wisdom  lingers  in  the  subconscious  trails  of  character." 

Th£  ProbUtH  of  Psychiatry  in  the  Functional  Psychoses,  by  Eowabd 
CowLES.  American  Journal  of  Insanity.  Vol.  LXII,  No.  3,  Octo- 
ber, 1905.  pp.  189.337. 

Dr.  Edward  Cowles  occupies  a  unique  poaitios  lo^ay  in  American 
psychiatry.  The  founder  of  the  first  school  for  nnrses  for  the  hos- 
pitala  for  the  insane,  tbe  pioneer  in  this  country  in  introducing  ex- 
perimental methods  into  the  hospital  itseU,  a  tried  administrator  for 
many  years  of  perhaps  the  richest  and  the  most  elegant  hoapital  in 
tbe  world  and  an  original  contributor  to  his  department,  he  occapiei 
to-day  an  eminent  and  enviable  rank,  and  It  is  to  be  greatly  hoped 
that  he  will  bring  to  maturity  and  to  systematic  presentation  his  own 
manifold  studies.  By  a  singular  irony  of  fate,  the  very  man  who  was 
the  first  in  this  country  to  see  the  importance  of  establishing  clinical 
and  scientific  laboratories  where  chemical,  neurological  and  even 
psychophysical  tests  and  experiments  could  be  made,  and  who  led  this 
movement,  was,  at  one  time,  a  little  in  danger  of  l>eing  regarded  by 
a  few  of  the  younger  men,  some  of  whom  bad  been  brought  up  under 
him,  as  critical  of  their  own  extreme  structural  methods  of  Inter- 

firctation.  A  wave  of  very  injudicious  economy  in  the  board  he  had  so 
ODg  ser^'ed  prompted  him,  at  about  the  t>ame  time,  to  withdraw  from 
it.  If  he  had  yielded  at  this  rather  discouraging  point,  it  might  at. 
most  have  been  said  of  him  as  of  Jubal,  who  first  taught  bis  people 
music  and  was  later  rejected  from  a  great  concert,  so  that  forgotten  be 
lay  down  to  die,  while  his  great  art  aud  even  his  name  tilled  the  sky. 
But  this  is  not  what  happened,  for  Dr.  Cowles  has  with  great  discre- 
tion and  courage  kept  on  writing  and  growing.  His  view  as  defined 
in  the  above  article  seems  to  us  to  represent  about  the  sanest  view  to 
be  found  in  the  whole  field  and  the  view  that  is  to  prevail.  More 
than  this,  psychiatry  ia  now  taking  a  rather  sharp  and  sudden  trend, 
■o  that  whereas  structure  has  led  and  been  dominant,  now  function 
I  ia  coming  to  the  fore.  The  old  dogma  that  no  psychic  disease  was 
known  or  even  estAbUahed  unlesB  the  post  mortem  findings  showed 
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some  letioQ  is  everywhere  giving  my  to  &  bromder  and  more  ps}r< 
chological  view.  Joinet's  visit  to  this  counlry  was  most  opportune 
in  this  respect  and  there  is  a  prospect  that  morphology  snd  the  study 
of  brdin  lesions  will  be  relegated  to  their  true  and  just  posittoo. 
This  is  precisely  what  Dr.  Cowles  has  stood  for,  as  alt  those  who  have 
known  his  career  for  mauy  years  will  testify,  and  psychologists  as  well 
as  the  most  progressive  psychiatrists  now  acknowledge  the  eminent 
value  of  his  services.  This  paper,  which  it  is  hoped  is  only  the  first 
of  a  series  setting  forth  in  greater  fnllness  his  views,  discusses  pre- 
cisely these  issues,  between  those  who  study  insanity  chiedy  from 
the  cerebral  side  and  those  who  approach  it  chiefly  from  the  functional 
side. 

7%/  Evolution  of  Knowledge.  A  re^'tew  of  Philosophy.  By  Rav- 
MONU  St.  Ja^mes  Perrin.  The  Baker  &  Taylor  Co.',  New  York. 
1905.  pp.  308. 
This  book  originated  in  a  student  prodnctiou  in  18S1  io  which  the 
author  aimed  to  show  that  space,  time,  matter  and  force  can  be  re- 
solved into  motion.  Siuce  then  several  other  works  have  elaborated 
this  thesis  and  here  we  find  motion  to  be  the  ultimate  reality.  In  the 
first  part  of  the  present  book,  he  traces  this  idea  from  Thales  down  to 
Cousin,  Comle,  Reade  and  Hamilton  and  in  ibe  secoud  part  he  de- 
scribes the  evolutionary  philosophy  of  Herbert  Speucer  and  George 
Henry  Lewes,  The  author  la  a  vigorous  believer  in  religion,  regreta 
that  specialization  has  separated  the  forces  of  instinct  and  reason,  bat 
believes  they  are  destined  to  reunite  in  the  evolution  of  knowledge. 
Old  creeds  {ail  to  inspire  as  because  they  have  ceased  to  represent 
nature.  The  chief  enemies  of  the  church  are  zealots.  The  central 
problem  of  education  is  the  proper  use  of  fiction.  Yet  the  imagina- 
tion should  not  be  stimulated  at  the  expense  of  the  truth. 

Christianity  and  Sex  Problems,  by  Hugr  Northcotb.     P.  A.  Davis 
Co.,  Philadelphia,  1906.    pp.  257. 

This  is  a  truly  remarkable  work.  It  treats  sexuality  in  childhood, 
themixiug  of  the  sexes  iu  schools  aud  elsewhere,  the  battle  of  cbatti* 
ty  in  the  adult,  neo-Malthusianism,  fornication,  venereal  diseases  in 
legislation,  marriage,  modesty,  divorce,  the  sexual  in  art,  sex  perver* 
sion,  impure  language,  the  gospel  and  sex  relations,  etc.  These  titles, 
however,  give  little  Idea  of  the  contents  of  the  book.  The  author 
wishes  to  see  a  new  ethics  of  the  sexes  developed  and  thinks  it  is 
being  slowly  evolved.  It  Is  a  bard  study,  implying  knowledge  of 
anthropology,  biology,  medicine,  law,  theology,  psychology,  etc.  The 
aludent  mnRl  go  through  many  pages  so  vile  as  to  try  his  nerves,  and 
needs  to  be  highly  endowed  with  the  moral  qualities  of  tact  and  caution 
for  the  subject  is  a  dangerous  one.  The  sexual  evil  of  our  day  is  painted 
by  Northcote  in  very  Inrid  colors,  but  our  author's  treatment  of  the 
whole  subject  throughout  is  permeated  with  a  religious  sentiment. 
He  believes  that  it  is  one.  if  not  the  chief,  function  of  religion  to 
keep  this  passion  pure  and  exalte<l  and  hold  it  true  to  its  purpose. 
While  he  has  himself  evidently  gone  through  the  most  repnistve 
chapters,  this  study  has  not  contributed  in  the  least  to  diminish  his 
reverence — nay,  almost  worship — (or  the  subject.  He  sees  education- 
al possibilities  here  higher  perhaps  then  any  one  else  haa  yet  detected, 
and  holds  that  religion  and  sexual  life  must  go  together,  that  they 
rise  and  fall  with  each  other,  and  either  can  be  kept  pure  only  by  the 
other.  There  is  much  plain  language  in  this  book,  but,  on  the  whole, 
none  of  the  plain  books  on  this  subject  are  perhaps  better  suited  to 
the  needs  of,  let  us  say,  thoughtful  men  of  collegiate  gradea. 


INDEX. 

SUBJECT  INDEX. 


Accommodation,  94. 

Afiective  qualities,  5^8. 

American  Psychological  Association,  144. 

Anthropological,  69,  384,  388,  392,  436. 

Antiquities,  Central  American,  436. 

Ants,  603. 

Arithmetical  Processes,  psychology  of  i;  imagery  in,  20;  errors  in,  14; 

attention  in,  36;  association  in,  34. 
Attention,  fluctuations  of,  81;  with  -risnal  stimuli,  81;  with  cutaneous 

Btimnli,  119;  in  insanity,  136,  and  reactionism,  303,  and  bodily 

reactions,  533,  593. 
Biographic  Clinics,  143. 
Calendar,  436. 
Cerebral  Function,  600. 

Color:  discrimination  of  sparrows,  34^5;  sensitivity,  391,  430. 
Comparative  Psychology,  348,  389,  306. 
Criminology,  386. 
Crying,  psychology  of,  149;    among  primitive  peoples,  153;    effect  on 

circulation,  169;    theories  of,  188. 
Dictionary  of  Philosophy  and  Psychology,  418. 
Dietetics,  433. 

Dissociated  personality,  280. 
Ego,  problem  of,  141. 
Bndophasia,  kinecBthetic  element  in,  137. 
English  Sparrow,  psychology  of,  248. 
Ethnology  Report,  293. 
Experimental,  i,  39,  81,  121,  143,  337,  248,  288,  290,  291,  306,  358,  394, 

406,  427,  430,  497,  523, 585. 
Fatigue,  143. 
Feeble  Minded,  396. 
Feeling,  287;  organic  changes  and,  523;  tridimeniional  theory  of,  358; 

Wundt's  theory  of,  3o6and  358, 
Fertilization,  143. 
Future  Life,  439. 
Ghosts,  142,  391. 

Hallucinations,  negative  aspect  of,  134;  kinseathetic  element  in,  135. 
Handwriting,  accuracy  in,  394. 
Heredity,  603. 
Hume,  137. 

Hypnag<^c  Images,  373. 
Hypnotism,  390. 

Ideational  type,  methods  for  determination  of,  X3Z. 
Immortality,  436. 
Individuality,  4^6. 

Insanity,  time  of  mental  processes  in,  38,    Hallucinations,  137,  134. 
Jealousy,  psychology  of,  437;  human,  453;  animal,  438;  special  aapecta 

of,  480. 
Knowledge,  evolution  of,  608. 
Lnclan,  435. 


6X0 


SUBJECT   INDEX. 


Memory,  (or  Hfted  weights,  497;  of  Buglish  Sparrow,  355, 163;  of  tUoaI 
images,  337. 

Mimeais,  603. 

Miud  and  Body,  433.  436. 

Mind  ID  plants,  389. 

Movemeat,  accuracy  of  in  handwriting,  ^99. 

Mnsic,  138,  159;  effect  on  thoracic  breathing,  406. 

Mystics,  433. 

Napoleon,  140. 

Nervous  disorders,  psychic  treatment  of,  143. 

Nervous  system,  anatomy  of,  434;  physiology  of,  605. 

Nenrology,  141,  143. 

Ophthalmic  Neuro-Myology,  141. 

Organic  Movements,  psychology  of,  393;  expressive,  39s;  in  play,  195; 
motor  theories  of,  396. 

Pathology,  14*. 

Pedagogy,  433. 

Philosophy,  fonndatioits  of,  143;  problems  of,  ab6;  System  of,  391. 

PhyRiological  laboratory  of  Turin,  288. 

Psychiatry,  596,  597,  607. 

Psychological  laboratory  of  Leland  Stanford  University.  374. 

Psychological  Perioilicals:  L'Anndg  Psychologique,  Onxietnt  AnnU^ 
1905,  141.  Beitrage  zur  Psyehotcgie  der  Auisage,  Zweile  Fotgt, 
Zweilei  He/t,  1905,  144.  Beitr&ge  zur  Psychologic  und  PAi/oso- 
phie.  Bd-  i,  Heft  4.  1905,  437.  Investigations  of  the  Departments 
of  Psychology  and  Education  of  the  University  of  Colorado,  VoK 
3,  i905>  I43-  Journal  of  Abnormal  Psychology,  Vol.  i,  No.  t,  1905, 
393.  Proceedings  of  the  Society  for  Psychical  Research,  Part  L, 
.  Vol.  10,  1905,  143.  Schri/ten  der  Gesseiischaft  /Ur  Psychologische  ^ 
ForscMuHg,  Heft  15  (III  Sammtnng),  1905,  141. 

Prayer.  140. 

Primitive  Peoples,  acquisition  of  written  tangnage  by,  69. 

Reaction  times,  for  memory  intervals  of  lifted  weights,  497;  for  right 
and  wrong  Judgments,  503-505. 

Religion,  137. 

RelicionB  Psj^chology,  435. 

Self  Synthesis,  436, 

Sermons,  137. 

Sex,  60S,  434;  Sex  difference  in  handwriting,  397. 

Smell,  391. 

Spiders,  instincts  of,  306:  variability  of  instinct,  336;  inteUlKeDce  of, 
334;  vision  of,  339;  mating  instinct,  341;  tropisms,  348. 

Sociological.  289.  429. 

Stimuli  visual,  S3;  cutaneous,  119. 

Subconscious,  606. 

Taste.  291. 

Text  Books:  Bxperimental  Psychology (Titchener),  390.585.  An  Intro- 
duction to  Psychology  (Cslkins),  140.  Feeling  Psychologically 
Treated  and  Prolegomena  to  Psychology  (Snider),  287.  I.H:ufadcn 
der  physiologischcn  Psychologic  in  t^  Vorlesungen  (Ziehen). 
987.  Pedagogische  Paychoiogie  (Habrich),  423.  Physiological 
Psychology  (McDougall),  144.  Psychology:  An  IntToductory 
Study  of  the  Structure  and  Function  of  Human  Consciousness 
(Ang"cll},4i5.    A  Text  Book  of  Psychiatry  (Bianchi),  597. 

Time  reactions,  48-68. 

Totem,  secret  of.  284. 

Writing,  accuracy  in,  394;  mirror,  597;  pathology  of  596. 

Written  Language  of  primitive  peoples,  69. 

Wondt's  doctrine  of  psychical  analysis,  3o6. 


NAMES  OF  AUTHORS. 


(The  names  of  those  who  have  contributed  original  matter  are 
printed  in  small  cafitalsO 


Aldrich,  R.,  138. 

Akgbll,  Jakss  Rowland,  415, 
585. 

Baerwald,  Richard,  141. 
Baird.  John  Wallace,  391.  430. 
Baldwin,  James  Mark,  418. 
Bbll,  Alma,  lai. 
Bkntlbv,  I.  Madison,  293,  415. 
Biancbi,  Leonardo,  597. 
Binet,  Alfred,  141,  432. 
B0KGQCI8T,  Alvin,  149. 
Bose,  Jagadia  Chnnder,  144. 
Bowditcb,  Charles  P.,  436. 
BovNTON,  h.J;  406. 
Bridges,  J.  H.,  429- 
Brownb,  Charlss  B.,  I. 
BUSHHB,  F.  A.,  389. 

Calkins,  Mary  Whiton,  140. 
Campbell,  Alfred  W.,  600. 
Cams,  P.,  140. 

Chambbklain.    Albxandbr  F., 
69.  27a. 

CHAUBSaLAIN,  ISABBL  C,  273. 

Coleridge-Taylor,  S.,  138. 
CoaiAT,  ISADOR  H.,  143,  596,  603. 
Cowles,  Edward,  607. 
Crowe,  Catherine,  142. 

Dbwar,  MAtn>B,  406. 
Dieseldorfi,  E-  P.,  436. 
de  Fnrsac,  J.  Roques,  596. 
Dnboia,  Panl,  143. 

Blb4.  Lonis,  439. 
Blkin,  W.  B.,  137. 
Bacherich,  K.,  603. 
Bvans,  H.  R.,  140. 

PXRNALD,  Grace  M.,  430. 
Pbrrbb,  C.  B.,  81. 
Fisher,  Galen  M.,  386. 
Plngel,  O.,  Z4Z. 
Forttemann,  E..  436 
PoaraR,  Bugbnia,  406. 
Fowler,  F.  G.,  425. 


Fowler,  H.  W.,  425. 
France,  R.  H.,  289. 
Franklin,  Charles  Kendall,  291. 
Franz,  Sbbphbrd  Ivorv,  38. 
de  Fnrsac,  J.  Roques,  596. 

Gallon,  Francis,  429. 
Gaublb.  B.  a.  McC,  406. 
Gardinbr,  H.  N.,  137,  422. 
Geddea,  Patrick,  429. 
Gbsbll  Arnold  h.,  394>  437* 
Gould,  George  M.,  143. 
Grader.  C,  286. 
Griesbach,  H.,  143. 

Haberlandt,  G.,  390. 
Habrich.  L.,  423. 
Hancbett,  H.  G.,  138. 
Havdbn,  E.  a.,  497. 
HAVB3,  SamUBL  PBRKINS,  358. 
Hennig,  Richard,  291. 
Hermant,  Paul,  433. 
Hfiffding,  Harald,  386,  439. 
Hollands,  Bdudnd  H.,  3o6. 
HoTCBKiss,  H.  E.,  388,  439. 
Howitt,  A.  W.,  392. 

James,  William,  286. 
JASTROW,  JoSBPH,  280,  606. 
Jelliffe,  Smith  Ely,  142. 

Kaltenbach,  Jacqnea,  435. 
Kaasowitz,  Max,  436. 

Lang,  Andrew,  284. 
Laprade,  A.,  597. 
Lbuba,  Jambs  H.,  433. 

MacCnlloch,  J.  A.,  137. 
McDonald,  James  H.,  597. 
McDongall,  W.,  144. 
Martin,  Lillibn  J.,  374. 
Martins,  Goetz,  427. 
Miller,  B.  Y.,  38S. 
Minnemann,  C,  437. 
Mailer,  Panl,  141. 
Montgomery,  T.  H.,  6o3. 


6l2 


NAUBS  OP  AUTHORS. 


Morat,  J.  P..  605. 
M08SO,  A.,  38S. 

MdCKBNHOUPT,  LORBTTA,  Z3I. 

Murray,  Bz^ib,  2^7. 

Nortbcote,  Hugh,  608. 

Oatwald,  Wilhelm,  426. 

Pattee,  Alida  Prances,  433. 

Ptfr^s,  J.  B.,  140. 

Ferrin,  Raymond  St.  James,  608. 

PillBbory,  W.  B.,  593. 

Porter,  Jahbs  P.,  248,  289,  306. 

Prince,  Morton,  280,  293. 

Rand,  Benjamin,  418. 
Ronnd,  Cornwell,  436. 

Sadler,  M.  B-,  429. 
Saleeby,  N.  M.,  2S8. 
De  Sanctis,  603. 
Sanpord,  Bdmund  C,  140. 
Sanpord,  Plorbncb  B.,  433. 
Sapper,  Carl,  436. 
Savage,  G.  C,  141. 
Scheerer,  O.,  288. 
Schellhas,  Paul,  436. 
Seler,  Bduard,  436. 
Sbbfard,  John  F.,  522. 
Simons,  A.  M.,  289. 
Singer,  O.,  138. 
Smith,  Goldwin,  426. 
Smith,  Thbodatk  L.,  148. 
Snider,  D.  J.,  287. 


Steubcrg,  Wilhelm,  391. 
Stem,  L.  William,  144. 
Stbvbns,  H.  C,  286,  437. 
Stevenson,  Mrs.  M.  C,  292. 
Strangbwavs,  L.  B.,  435. 
Strasbnrger,  Bduard,  433. 
Strode,  M.,  140. 
Stuart-Glennie,  J.  S.,  439. 
Syers,  H.  W.,  605. 

Talbot,  Bngene  S.,  435- 
Teichmann,  Brnst,  142. 
Titchbnbr,  Bdward  Bradporo, 

137.  287,  290,  418,  585- 
Town,  Culra  Harrison,  126, 134. 
Trigg^,  Oscar  Lovell,  289. 
Trobridge,  Geoi^e,  143. 

Van  Gehucbten,  A.,  424. 

Walden,  BUsha  Chisholm,  390. 
Wallaschek,  Richard,  143. 
Washburn,  Margarbt  P.,  iii, 

593- 
Washington,  B.  T.,  138. 
Weininger,  Otto,  434. 
Westermarck,  B.,  429. 
WHBBI.ER,  H.  S.,  406. 
White,  William  A.,  142. 
Winter,  P.  B.,  138,  140,  284,  28S, 

424,  426. 
Wiseman,  M.  W.,  137,  140,  286, 

287,  423.  429- 

Ziehen,  Th.,  287. 


